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ABSTRACT 
 
In a multicultural society, the orthodontist is often faced with the challenge of 
interpreting an individual’s aesthetic preferences, which depending on the individual 
might differ from Eurocentric standards.  Psychological researchers have recognized that 
ethnicity is dynamic, and better defined as a perception of self, influenced by social 
interaction and cultural involvement. Ethnic identity was investigated using three broad 
ethnic groups (Caucasian-American, African-American and Asian-American) with an 
established Multicultural Ethnic Identity Measure (Revised [MEIM-R]).  Profiles for 
males and females of each group were constructed using published soft tissue data.  Each 
profile was modified from subnasale to soft tissue B-point by displacing the upper and 
lower lips horizontally in 2mm increments from Ricketts’ E-plane (-4mm, -2mm, 0mm 
[ideal], +2mm and +4mm).  Six sets of profiles and demographic questions were 
presented through an online survey to groups of adult males and females (n = 380), 
stratified by ethnicity and supplied by Survey Monkey Audience® (surveymonkey.com).  
MEIM-R scores for the Caucasian-American groups were lower than the African- or 
Asian-American groups.  With the exception of the African-American groups, significant 
profile preferences were observed.  A moderate correlation (p<0.01) was observed 
between the MEIM-R score and a more retrusive profile preference for the Caucasian-
American female ethnic group.   All other groups showed weak, non-significant 
correlations between profile preference and ethnic identity.  With the exception of the 
Caucasian-American female group, it appeared that ethnic identity did not contribute 
significantly to profile preference.   
Keywords: orthodontics, aesthetics, profile preference, ethnicity, ethnic identity 
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INTRODUCTION 
 
Facial aesthetics 
 
A primary objective of orthodontic therapy is to provide the patient with a satisfactory 
aesthetic outcome. The orthodontic literature reflects the clinical challenge of 
understanding and communicating aesthetics between clinicians and patients, particularly 
when both parties might not share similar goals.1 There has been a long history of 
attempts to understand and quantify aesthetic beauty within the North American 
Caucasian population and this has been supplemented through the investigation of 
aesthetic perceptions in other populations.2-4  
 
The relationships of facial structures are highly varied and complex.  It is well accepted 
that an aesthetic face is that which presents with structures both in proportion and in 
relation to an average that closely reflects the mean relationships observed in a given 
population.1, 5 This edict has been the basis for the establishment of normal values in all 
cephalometric and soft tissue analyses.5-7 The clinician’s challenge therein lies in the 
appropriate application of these population-based measures to the individual orthodontic 
patient.  The degree of variation is revealed by the (sometimes large) standard deviations 
associated with each analysis.  Creekmore recognized this challenge and discussed 
acceptable variability as “the envelope of discrepancy”.8  Proffit, White and Sarver1 as 
well as McLaughlin, Bennett and Trevisi9 discussed the inherent biological restrictions of 
the orofacial complex to orthodontic camouflage and summarized therapeutic 
expectations.  
 
Specifically, the consequence of orthodontic therapy on lip support is affected by a 
complex interplay among a variety of hard- and soft-tissue structures.10-14 Subtle changes 
might or might not necessarily have negative effects on the soft tissue profile aesthetic.  
A directional change in lip position in response to incisor movement can affect the soft 
tissue profile.  Thus, the decision to address a given malocclusion either with or without 
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extractions should be done only with the understanding that significant, and potentially 
detrimental soft tissue changes might occur. 
 
 
Orthodontics and population demographics 
 
Orthodontists have recognized that the changing needs of the individual are a reflection 
of the developing multiculturalism of North American communities. McLuhan’s global 
village has become more of a reality now than at any other point in history and there is 
little doubt that this movement towards diverse cultural representation within regional 
populaces will continue.15 Current American census data revealed that individuals of 
Caucasian descent made up 72% of the U.S. population with 13% of African American 
descent.16 Asians represented 5% of the American population and also represented the 
fastest growing group, with a 43% increase from 2000 to 2010.16 In Canada, census data 
from 2006 found that 16.2% of the total population represented a visible minority, up 
from 13.4% in 2001.  In Vancouver, over 41% of the population was of visible minority 
and in Toronto visible minorities represented over 43% of the population.17 It is obvious 
that the needs of the individual should be considered within the context of increasing 
population diversity. 
 
Ethnic variation of facial structures is well recognized.2, 4, 18-21 With the advent of 
cephalometrics, radiographic databases were constructed representing North American 
Caucasian populations of European descent.5  Smaller databases were also established 
representing the African American minority population.22 As the Western population 
evolved and a multicultural attitude became more customary, the need for more diverse 
minority representation in orthodontic databases was quickly recognized.23 
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Ethnicity and the perception of aesthetics 
 
A key question that has been asked by orthodontic researchers relates to the influence of 
culture on the perception of facial aesthetics.   The orthodontic literature provides many 
examples of attempts to compare and contrast the perceptions of facial aesthetics between 
various populations.20, 24-27 
 
Foster24 investigated the perception of facial profile aesthetics of general dentists, art 
students, orthodontists, African Americans and Chinese Americans.  The silhouetted 
profile of an 18-year-old Caucasian girl was used and seven profiles were constructed 
from this baseline profile by varying the lip position in 2-mm increments from Ricketts’ 
E-Plane.7 Each test subject was given a booklet containing a set of seven profiles and 
were requested to choose what they considered was the most attractive profile given that 
the group of profiles could be male or female, 8-years-old, 12-years-old, 16-years-old or 
adult.   General trends were observed, including an overall preference for fuller profiles 
in younger patients, fuller profiles for adult females compared with adult males, and all 
groups preferring a more retrusive lip position in adult males.  Foster noted a commonly 
shared aesthetic standard for most cases, although, in his discussion he identified some 
key concerns.  Specifically, he found that the template photo that he based his profile 
variants on presented with a lower lip that was more prominent than that which would be 
considered ideal.  He hypothesized that variation between a subject’s appreciations of 
aesthetics and facial harmony might be a manifestation of different mass media 
influences on a given individual’s perception of beauty.  
 
De Smit and Dermaut25 investigated three variables of soft-tissue facial profile 
characteristics, focusing on anteroposterior maxillomandibular relationships combined 
with lip position, lower face height and the form and curvature of the dorsum of the nose.  
Cameo profiles were presented to groups of subjects with and without orthodontic 
backgrounds.  The profiles were force ranked by subjects on the level of attractiveness.  
The authors found no differences between subjects with orthodontic knowledge and 
subjects without orthodontic knowledge, nor did gender affect the rank order.  Class I 
4 
 
 
mesognathic profiles were the most appreciated type of profile, with Class I brachyfacial 
profiles following a close second.  The Class III open bite profile was least preferred 
across all groups. 
 
Hall et al.26 investigated the perception of African Americans versus Caucasian 
Americans that were asked to evaluate 60-silhouetted profiles.  Twenty Caucasian 
orthodontists, 18 African American orthodontists, 20 Caucasian laypersons and 20 
African American laypersons were asked to evaluate profile silhouettes of Caucasian and 
African Americans using a 10cm visual analog scale.  The silhouettes were constructed 
from cephalometric radiographs provided by the orthodontic department at the University 
of Alabama and represented a wide range of maxillomandibular relationships and soft 
tissue presentations.  Although all the profiles were silhouetted, the subjects were made 
aware of the ethnic background for each tracing.  The authors observed that greater 
convexity was preferred for African American profiles compared to Caucasian profiles.  
Furthermore, subjects with African American background preferred greater lip 
prominence compared with their Caucasian counterparts. 
 
Nomura et al.20 investigated the aesthetic preferences of European American, Hispanic 
American, Japanese, and African laypersons.  Independent panels of 30 lay observers 
were asked to evaluate sets of 10 profiles (5 males and 5 females) representing European 
American, Japanese and African skeletal Class I and Angle Class II profiles.20  Profiles 
were selected from records of patients between the ages of 18 and 35 at the orthodontic 
clinics of the University of Texas Health Science Center and the Tokyo Dental College.  
Lip positions were digitally manipulated from Ricketts’ E-plane in 2-mm increments      
(-8mm to +4mm).  Nomura et al.20 ascertained that all groups preferred more retruded lip 
positions, with the African panel preferring the least retrusive of the four groups.  A 
statistically significant difference was recognized between the African panel and the 
more retrusive preferences of both the Hispanic and the Japanese groups.  
 
Hockley et al.27 investigated whether subject preferences were affected by the method of 
presentation of various profiles with differing amounts of lip protrusion.  The authors 
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looked at whether subjects would respond differently to profiles in silhouette versus 
photographic images.  Twenty African American patients (10 male, 10 female) were 
selected.  Using averages for African American lip positions, images were altered in 
2mm increments to construct profiles with varying degrees of lip protrusion.  Seven 
images per profile were created, totaling 140 images.  The images were duplicated and 
silhouetted.  280 profile images subdivided into 40 groups of seven images were 
evaluated.  Fifteen orthodontists and orthodontic residents were asked to select the most 
ideal image from the series of profiles for each of the 40 groups.  Flatter profiles with less 
lip projection were preferred in silhouette when compared with photographs, with a 
general trend to accept a flatter profile regardless of presentation method.  The authors 
reported that the subject panel consisted exclusively of Caucasian orthodontists and 
orthodontic residents.  This makes any generalizations to other ethnic groups impossible. 
 
Each of the above studies applied different methodological approaches to investigate the 
impact of ethnicity on aesthetic perception.  Each study observed interesting trends, and 
furthered the orthodontic knowledge-base as it pertains to aesthetics and ethnic influence. 
Yet, in defining the test groups, each of these examples applied attribute- and geographic-
based definitions of ethnicity, or lacked external validity.  Categorical classification is 
unavoidable in a culturally-based study.  Yet it begs the question whether it is appropriate 
to define ethnicity with geographic or physical parameters? Might an individual’s ethnic 
self-perception be a manifestation of much more complex cultural and intercultural 
experiences, akin to a cultural continuum?  
 
 
Ethnicity as a psychological phenomenon 
 
Cultural norms emerge from interactions of cultural as well as non-cultural factors within 
both the homeland and destination state.  Skrentny28 furthered this concept by 
recognizing that although immigrating peoples might bring distinct national cultural 
patterns to the United States, many individuals will adopt American cultural patterns 
before arrival.  More succinctly, as it is well appreciated that a receiving state is 
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undergoing change, it must be understood that the sending state’s culture will also be 
affected by globalization.  Skrentny28 diplomatically wrote “the notion of immigrants 
coming to America’s shores and then ‘acculturating’ and ‘assimilating’—as if they are 
extraterrestrials—seems quaint at best”.   
 
Acculturation is currently defined as the process of learning and behavioural adaptation 
that takes place when individuals are exposed to a new culture.28  Highly acculturated 
individuals were therefore considered those who have adapted to the dominant culture of 
their environment.28-30 With this understanding, Mejia-Maidl et al.31 investigated the lip 
position preferences of Mexican Americans.  The authors recognized that aesthetic 
preferences should be considered within a context of cultural influence and that 
acculturation might contribute to an individual’s perception of aesthetics.  These authors 
understood that Hispanics exposed to the mainstream cultural patterns of the United 
States could be expected to exhibit modifications to their values, norms, attitudes and 
behaviours.  They also recognized that language proficiency was one of the most 
manageable and reliable measures of acculturation-related changes.  Therefore a 
Linguistic Proficiency Subscale (LPS) was used to evaluate the level of acculturation 
observed in the test subjects.  A low LPS score was indicative of little mainstream 
cultural influence and acceptance, whereas a high LPS score reflected an individual with 
strong acceptance of mainstream American culture.  Mejia-Maidl et al.31 used the LPS to 
investigate the profile preferences of Mexican Americans and the influence of ethnic 
culture on aesthetic perception.  Thirty Mexican Americans were asked to complete an 
LPS questionnaire and 30 Caucasian volunteers were used as a comparison group.  
Colour digital photographs of the profiles of two adult men and two adult women of 
Mexican descent were digitally animated to allow for distortion of the lips in a horizontal 
plane from extreme retrusive to extreme protrusive positions.  The subjects were asked to 
observe an incrementally changing 20-frame animation and identify the maximal 
acceptable lip protrusion and maximum acceptable lip retrusion positions.  The authors 
compared the range of acceptability as well as the midpoint of acceptability between each 
group.  Mejia-Maidl et al.31 found that Mexican Americans preferred less lip protrusion 
than Caucasians and that low acculturated Mexican Americans had a lower midpoint of 
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acceptability for the female images than high-acculturated Mexican Americans.  To date, 
this paper represented the only publication found in the orthodontic literature that 
evaluated aesthetic preferences within the context of culture as a psychological 
phenomenon. 
 
Within the psychological literature, however, the concepts of ethnicity and identity as 
complex psychological entities have been well established.32, 33 Ethnicity is a significant 
element of identity with differing beliefs and cultural components having varied levels of 
importance for different groups.28, 33, 34 Phinney provided examples of these wide-ranging 
factors such as the significance of political attitudes as key measures within the African 
American identity, the importance of language in Mexican American culture31 or the 
value of tradition for Asian Americans.34  Phinney also recognized that each culture 
shared commonalities.34  A sense of belonging and the concept of group identity were 
shared between all cultures, regardless of ethnicity.  Using the concept that cultural 
differences could only be interpreted against an assumed background of similarities,35 
Phinney devised a questionnaire (Multicultural Ethnic Identity Measure, or MEIM) to 
evaluate an individual’s self-identification with a given ethnicity.29 The measure 
investigated an individual’s involvement in social practices, and participation in cultural 
traditions.   
 
It is important to understand that ethnic identity as a concept is dynamic, and strongly 
influenced by personal experience.  Phinney noted that an individual moved towards 
ethnic identity achievement by the onset of early adulthood (16 to 19 years of age).29, 34  
Hence, Phinney’s original questionnaire was constructed to measure ethnic identity along 
a continuous scale ranging from lack of cultural exploration and commitment to evidence 
of both exploration and commitment (Table I).29  Phinney defined a low score as 
representative of ethnic identity diffusion and a high score as ethnic identity 
achievement.36   
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Table 1.  Definitions of ethnic identity processes and statuses.36 
 
Ethnic Identity Processes 
Exploration 
Evidence of current or past efforts to learn about or gain understanding of 
the history, practices, and beliefs of the group and the implications of ethnic 
group membership, such as positive and negative aspects of one’s group. 
Exploration involves individual efforts such as talking to people, reading, 
going to museums, attending cultural events, or taking classes. 
Commitment 
Clear feelings of belonging to one’s ethnic group, together with positive 
attitudes and pride in the group. Commitment implies feeling comfortable 
with one’s group, even though there may be awareness of problems 
associated with group membership (e.g., discrimination). 
Ethnic Identity Statuses 
Diffuse 
Absence of both exploration and commitment. Individuals show little 
interest in or understanding of their ethnicity, and have made little or no 
effort to learn more about it. There is little evidence of pride or of a positive 
sense of belonging to the ethnic group. 
Foreclosed 
Commitment without exploration. Individuals express pride and a sense of 
belonging, but there is little or no evidence of having explored or questioned 
the meaning of this group membership. Rather, the views they hold reflect 
the opinions of parents or other authority figures. 
Moratorium 
Exploration without commitment. Individuals have engaged (or are 
engaging) in an effort to learn about and understand their ethnicity, but 
remain unclear about it or express ambivalence about belonging to the 
group. 
Achieved 
Presence of both exploration and commitment. Individuals have thought 
about and made an effort to understand the meaning and implications of 
their ethnic group membership for themselves, and have a clear sense of 
belonging to the group based on that understanding. 
 
 
 
The concept of a Caucasian American ethnic identity poses significant challenge as the 
idea of a Caucasian American identity lacks salience.34  Evidence is suggestive that 
ethnicity is of less importance to European Americans.34, 36, 37 Therefore the 
interpretation of ethnic identity within the context of a Caucasian American male or 
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female is that of an individual who is socially aware of his/her ethnicity and its 
implications.  Phinney, Cantu, and Kurtz36 noted that achievement of ethnic identity 
resulted in clearer understanding of one’s own and other groups and of the relationships 
among groups, and this understanding often underlies more positive attitudes towards 
other groups.  Within the American culture, the assumed background is dominated by a 
westernized culture with historically Eurocentric traditions and beliefs.    
 
The original MEIM questionnaire was constructed and tested for Americans of either 
Black, Mexican, Asian or Caucasian descent.29 Phinney assessed the 24-question MEIM 
on 417 high school participants (182 males and 235 females; mean age: 16.5 years), 
including 134 Asian Americans, 131 African Americans, 89 Hispanics, 41 with mixed 
backgrounds, 12 Caucasian Americans and 10 other.29  The test was repeated on 136 
college participants.  Strong reliability was found (Cronbach’s alpha ranging between 
0.69 and 0.81 for the high school participants and 0.74 and 0.90 for the college 
participants).  Phinney showed that the MEIM was a reasonable and robust measure of an 
individual’s attachment and identification with a given culture, even when that particular 
individual’s ethnicity was unknown.  Phinney also noted that the MEIM permitted 
comparisons between ethnic identity and correlates across diverse samples for more 
focused research. 
 
Chen et al.38 investigated the strength of the MEIM on 5423 young adolescents from a 
wide variety of ethnic backgrounds in the southwestern United States.  They concluded 
that the MEIM could be streamlined.   In 2007, Phinney and Ong39 presented a revision 
to the multicultural ethnic identity measure.  Individual questions were reviewed and 
negatively-worded questions as well as questions with negative connotations were 
reconstructed.  The authors ran multiple questionnaire models with various independent 
multicultural groups to test question formats and establish the minimum number of 
required questions.39 Phinney and Ong39 concluded that a desire for cultural exploration 
and the experience of cultural discovery as well as commitment to cultural traditions 
were strong indicators of ethnic identity.  From these models, Phinney and Ong39 
established the revised MEIM (MEIM-R), a six-question measure that provided strong 
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reliability.  The MEIM-R could be used by separating questions into their component 
groups to evaluate the individual ethnic/racial exploration and commitment factors or 
combined as an overall measure of ethnic identity as a calculated score based on the 
responder’s average rating to the six questions using a five-point Likert scale.  Phinney 
and Ong39 underlined that for the purposes of comparative correlations, it was valid to 
apply the MEIM-R as a continuous measure.   
 
Yoon40 compared the MEIM-R with another ethnic measure, the Ethnic Identity Scale 
(EIS), proposed by Umana-Taylor et al.41 Both the MEIM-R and the EIS were run side-
by-side on a sample of 289 university undergraduate and graduate students in California.  
The ethnic breakdown included 100 European Americans (16 male, 84 female; mean age: 
30.52 years), 99 Hispanic Americans, 36 Asian American/Pacific Islander, eight African 
Americans, two Native Americans, 31 biracial/multiracial and 13 other minority 
individuals (34 male, 155 female; mean age: 26.76 years). Yoon40 found that the EIS had 
good to excellent reliability and the MEIM-R had excellent reliability (Cronbach’s alpha 
from 0.84 to 0.91).  Yoon40 investigated the theoretical validity of both measures and 
found that both the EIS and the MEIM-R were psychologically and theoretically solid 
measures for evaluating the cultural attachment of European Americans and minorities 
and strong tools for the assessment of ethnic identity.  The authors recognized that further 
work was required to appraise the influence of gender on ethnic identity. 
 
The MEIM-R has since become a well-established, reliable and validated research tool 
for investigating the concept of ethnicity.  Phinney’s original goal of developing a 
measure that could quantify ethnic identity for future applicability in culturally-directed 
studies, or as a complementary variable for use in other areas of research has been 
realized.29 Despite the fact that the complexity of the human psyche cannot be reduced to 
a mathematical equation or a mean score, the MEIM-R has provided researchers with a 
valuable tool to probe the meaningfulness of psychosocial interactions on the perception 
of self. 
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Purpose 
 
It is well established in the orthodontic literature that certain treatment decisions that are 
made to resolve a dental malocclusion might affect the soft tissue relationships of the 
lower face.  This begs the question: are these changes of benefit or detriment to the 
patient?  As this question often becomes a matter of aesthetic preference, it is necessary 
to recognize that the aesthetic objectives of the orthodontist might not be congruent with 
the desires of the patient.  Since the environmental influences that have shaped the 
aesthetic ideals of the clinician might differ from those of the patient, and it is ultimately 
the patient who must be pleased with the final treatment result, it would only seem 
appropriate to treat to the goals of the patient within the context of his/her individual 
aesthetic values.  The purpose of this thesis was to investigate whether culture and 
cultural variation, specifically ethnic identity as quantified by the MEIM-R, influenced 
the perceptions of facial profile aesthetics.  
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MATERIALS AND METHODS 
 
Ethics 
 
Ethics approval was obtained from the University of Western Ontario Office of Research 
Ethics (see Appendix I). 
 
 
Inclusion/Exclusion Criteria 
 
The criteria for inclusion in this study were: 
 
• Male or female of age of majority (>18 years-old) 
• Ethnic background falling within the broad categories of either African-American, 
Asian-American or Caucasian-American 
• Proficiency in the English language 
• Online Access 
 
Subjects who did not meet these criteria were excluded. 
 
 
Sample population  
 
In order to investigate the influence of ethnic identity on the perception of facial profile 
aesthetics, the decision was made to use a questionnaire format.  Survey-based 
investigations present with a series of distinct challenges, one of which is the amassing of 
the necessary sample size to make comparisons meaningful.  Due to the timeframe 
limitations and prohibitive costs of a paper-based survey, an online survey format was 
used.  Survey Monkey®,* accessible at www.surveymonkey.com, provided the 
opportunity to purchase targeted audiences.  The fee-for-service option, Survey Monkey 
                                                        
*
 SurveyMonkey.com, LLC 285 Hamilton Avenue, Suite 500, Palo Alto, CA 94301 
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Audience®, was employed to accrue a meaningful sample size that would allow for the 
preliminary investigation of the thesis question.  Survey Monkey Audience® provided an 
accessible subject database from a pooled US-based online audience with random 
geographical representation.  Recruitment was done through advertising to targeted 
individuals that had been previously contacted by Survey Monkey® via e-mail for 
participation in other unrelated web-based surveys.  As a reward for participation, a 
donation of $0.50 USD was made to a charity of the subject’s choice. Subjects were also 
put into a random draw for a $100 USD gift card.  Subject contact information initially 
provided to Survey Monkey® by previous researchers was kept in a secured database.   
Upon request, Survey Monkey® randomly accessed individuals who met the inclusion 
criteria for this study.  The subjects remained anonymous to the researchers.  
 
A request was submitted to Survey Monkey Audience® for six stratified groups of 50 
subjects: male and female representations of African American, Asian American and 
Caucasian American ethnicities at a cost of $3.00 USD per completed and returned 
survey.  Survey Monkey Audience® contacted individuals within the online population 
pool until the requested number of surveys were completed.  Using a proprietary 
algorithm, the number of e-mail requests were monitored and modified to meet the 
desired response totals within seven days of the contractual arrangement.  Only a single 
e-mail request was sent per potential respondent, with no follow-up emails.  If Survey 
Monkey Audience® was unable to achieve the targeted number of respondents, a refund 
for the unattained data would be credited back to the customer.  No additional charges 
were incurred for completed surveys beyond the targeted request numbers.   
 
 
Profile construction 
 
Six sets of profiles were constructed for ranking.  The anthropometric measurements 
taken by Farkas2 were used to construct profiles for African American males and 
females, Asian American males and females and Caucasian American males and females.  
Profiles were constructed on 4x4, 8.5”x11” graph paper using 0.3mm HB mechanical 
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pencil, orthodontic protractor, digital calipers* (with 0.02mm accuracy), 300mm ruler, 
and compass.  Mean values and standard deviations for the anthropometric measurements 
reported by Farkas2 were used to construct each profile (see Appendix II).  Soft tissue 
profile landmarks (Figure 1) were transferred to graph paper and each measurement was 
confirmed to fall within one standard deviation of the mean normals reported by Farkas2 
using the digital calipers and the orthodontic protractor.  The profile outlines were then 
hand drawn by the author using the constructed diagrams.  Both the Caucasian American 
male and female idealized profiles were subjected to Arnett et al.5 soft tissue analysis to 
confirm that both images represented idealized profiles (see Appendix III).  The Arnett et 
al. analysis was not applied to the non-Caucasian profiles as these measurements were 
based on Caucasian subjects.5 Mean profiles were scanned.  CorelDRAW 11®* was used 
to digitally trace and create each silhouette.  Ricketts’ E-plane (line constructed from 
soft-tissue pogonion to pronasale)7 was digitally superimposed on the ideal profiles and 
four additional profiles were constructed by altering the upper and lower lip positions in 
the horizontal plane using CorelDRAW 11®.  This was accomplished by magnifying 
each profile using the digital margin scale in CorelDRAW 11® to a resolution of 0.1mm 
and modifying lip profile in 2mm increments to create additional images representing 2- 
and 4mm of protrusion as well as 2- and 4mm of retrusion.  Only the subnasale to soft 
tissue B-point segment of the profile was modified (Appendix IV). 
 
 
                                                        
* Mitutoyo® 500-774 Digital Caliper, Mitutoyo America Corporation, Aurora, IL 60502. 
 
*
 Corel Corporation, 1600 Carling Avenue, Ottawa, ON K1Z 8R7 
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Figure 1.  A diagram representing Farkas’ soft tissue landmarks.2  Note that Farkas defined 
gnathion as synonymous with menton: the lowest median point on the inferior border of 
the mandible.2  For a complete summary of all linear and angular measurements used, refer 
to Appendix III. 
 
 
 
Online questionnaire 
 
A survey questionnaire was constructed that included an informed consent letter and 20 
questions.  The first seven questions investigated subject demographics.  These questions 
collected information on year of birth, gender, ethnicity (via an open-ended response 
option), place of birth, mother’s place of birth, and father’s place of birth.  The seventh 
question asked the subject to categorize his/her perceived ethnicity based upon ten broad-
based categories (see Appendix V).  The tenth category, described as “other”, also 
provided an opportunity for the subject to answer this question in an open-ended fashion.  
In order to confirm Survey Monkey Audience® stratification, each subject was asked to 
provide demographic information on ethnicity.  This information was used for 
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stratification rather than the categorizations provided by Survey Monkey Audience®.  
Questions eight through 13 presented the six-question MEIM-R as outlined by Phinney 
and Ong.39 
 
The five profiles were randomly arranged per group and the mean profile was duplicated 
to provide a total of six profiles per set.  Each set of six side-by-side profiles was reduced 
to 67% original size, saved as a JPG file and uploaded to Survey Monkey Audience® and 
represented the fourteenth through nineteenth questions of the survey (Figure 2).  As per 
Phillips, Tulloch and Dann,42 subjects were requested to rank order the six profiles per 
set with a rank of 1 being the least attractive and a rank of 6 being the most attractive.  A 
forced rank approach was used. The final question of the survey asked the subject to 
provide a yes/no response to whether he/she has ever undergone orthodontic treatment. 
 
 
 
           
Figure 2.  An example of the Caucasian American male profile set.  Profiles were randomly 
distributed.  A through F represent -4mm, +4mm, 0mm, -2mm, +2mm and 0mm lip 
positions measure from Ricketts’ E-plane,7 respectively.  
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Content validation 
 
Content validation was completed through two rounds of testing.  Five graduate 
orthodontic residents at the University of Western Ontario, London, Canada were e-
mailed the online survey with a written request to complete the survey and to provide an 
e-mail response critiquing the questionnaire’s presentation and clarity.  All responses 
were considered and relevant changes were made.  A second round of validation was 
applied with e-mails to five laypersons with the same request to complete the survey and 
provide an e-mail response critiquing the questionnaire’s presentation and clarity.  Again, 
all responses were considered and relevant modifications were applied.  The final 
questionnaire was completed (see Appendix V) and Survey Monkey Audience® was 
contacted to begin the e-mail distribution. 
 
 
Statistical analysis 
 
The data were downloaded from Survey Monkey® in Microsoft Excel® spreadsheet 
format and uploaded into JMP® 9.0.2* statistical software package.   
 
MEIM-R scores were calculated by coding responses from 1 to 6, with 1 denoting 
“strongly disagree” and 6 denoting “strongly agree”, summing the six MEIM-R response 
scores and determining the mean score per respondent.39 Places of birth were collapsed 
into two groups: respondents born within the US and respondents born outside the US.  
Parental places of birth were also collapsed into respondents with each parent, one parent 
or neither parents born within the United States.  The six sets of six profiles were 
combined into six sets of three profile groups.  The -4mm and -2mm profiles were 
combined to form the retrusive group, the two 0mm profiles formed the neutral group and 
the +2mm and +4mm profiles formed the protrusive group.  The scores for each 
respondent were summed and average rank scores were calculated.  Correlations were 
investigated between profile rank and MEIM-R score as well as orthodontic exposure. 
                                                        
*
 SAS Institute Inc., Cary, NC 27513 
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Data were analyzed using parametric and non-parametric tests.  Shapiro-Wilk W Test 
was applied to determine the distribution of data. A One-Way Between Subjects ANOVA 
was used to compare the mean ages of each sample group and post hoc Tukey-Kramer 
HSD Tests were applied to determine differences.  Wilcoxon/Kruskal-Wallis Tests (Rank 
Sums) were applied to profile rankings for each sample group.  Wilcoxon Each Pair Tests 
were run between profile rankings of individuals born within the US and those born 
outside the US.  Finally, Spearman’s Rank Correlations were used to investigate the 
effect of MEIM-R scores on profile preferences .  Holm-Bonferroni corrections were 
made where applicable as outlined in the results section. 
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RESULTS 
 
 
Demographics 
 
On behalf of the researchers, between May 1st and May 22nd 2012, Survey Monkey® 
provided the questionnaire via e-mail to 2677 potential respondents, stratified by gender 
and ethnicity.  380 subjects accessed the online survey, with an overall response rate of 
14.2% (Table 2).  
 
Table 2.  Number of surveys returned from Survey Monkey® (including partially 
completed surveys). 
 
Group Number of Respondents 
(E-mail requests) Percent Response 
Rate 
African-American 
Male 66 (433) 15.2% 
African-American 
Female 34 (476) 7.1% 
Asian-American    
male 63 (409) 15.4% 
Asian-American 
Female 67 (641) 10.5% 
Caucasian-American 
Male 81 (305) 26.6% 
Caucasian-American 
Female 69 (413) 16.7% 
Total 380 (2677) 14.2% 
 
 
 
Raw data was downloaded from Survey Monkey® in Microsoft Excel® spreadsheet 
format.  Data was exported into JMP® 9.0.2 statistical software package and 
inclusion/exclusion criteria were applied.   Any respondents who did not provide 
information on age or who were not considered of the age of majority (≥18 years) were 
excluded (26 surveys).  Respondents who did not provide information on gender were 
excluded (4 surveys). 
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The ethnicity-based groups were constructed using the categorically based ethnicity 
question and with the remaining surveys, three broad categories based on US census 
classification terminology were created.16 The African-American group included all 
respondents that verified African (e.g., African Black, American Black, West Indian 
Black) (81 respondents) as the ethnic descriptor of choice.  The Asian-American group 
included all respondents that verified Asian, Oriental (e.g., Chinese, Japanese, Korean) 
or Southeast Asian (e.g., Burmese, Cambodian, Thai, Filipino) (76 and 12 respondents 
respectively) as the ethnic descriptor of choice.  The Caucasian-American group was 
defined with subjects who verified White, Caucasian, European (not Hispanic) (135 
respondents) or Middle Eastern (e.g., Syrian, Egyptian, Turkish, Iranian, Israeli) (2 
respondents).  
 
Responses to the close-ended, categorically based ethnicity question were cross-
referenced with the responses to the open-ended ethnicity question for the remaining 
subjects.  Any respondents that presented with a discrepancy between the open-ended and 
categorical ethnicity questions were excluded (zero exclusions).  Respondents who did 
not fall within the pre-established ethnic test groups, including those who reported South 
Asian (e.g., Indian, Pakistani, Bangladeshi) (8 respondents), Hispanic or Latino (10 
respondents), Polynesian (1 respondent), or Other (e.g., mixed, refuse to answer) (25 
respondents) were also excluded.  This reduced the total respondents to 306.  In order to 
appraise demographic similarity, a One-Way Between Subjects ANOVA was conducted 
to compare the mean age of each test group [F(5), 300 = 4.50, p < 0.001] and post hoc 
comparisons using the Tukey-Kramer HSD test were conducted (Table 3).   
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Table 3. The demographics of respondents who met inclusion criteria. 
 
 
Group 
African-
American 
Male 
(n = 50) 
African-
American 
Female 
(n = 31) 
Asian-
American 
Male 
(n = 45) 
Asian-
American 
Female 
(n = 43) 
Caucasian-
American 
Male 
(n = 76) 
Caucasian-
American 
Female 
(n = 61) 
Total 
(n = 306) 
Age 
(mean ± 
SD) 
47.5 ± 
13.7AB 
44.3 ± 
15.5AB 
39.4 ± 
13.6A 
39.6 ± 
15.2A 
49.5  ± 
14.5B 
46.7 ± 
14.5AB 
45.2 ± 
14.9 
p<0.05.  Means not connected by the same letter are significantly different. 
 
 
Subject responses to the questions on place of birth as well as parental place of birth were 
collapsed into US and non-US groups (Tables 4 and 5).   
 
 
Table 4.  Respondent place of birth. 
 
 
Place of Birth ((n) % US born) 
All Male Female 
African-    
American (74) 91.4% (45) 90.0% (29) 93.5% 
Asian-       
American (44) 50.0% (21) 46.7% (23) 53.5% 
Caucasian-
American (128) 93.4% (71) 93.4 (57) 93.4% 
Total (246) 80.4% (137) 80.1% (109) 80.7% 
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Table 5. Parental place of birth. 
 
 
Parents Place of Birth ((n) % US born) 
Both One Neither 
African-     
American (69) 90.8% (3) 3.9% (4) 5.3% 
Asian-       
American (16) 18.4% (7) 8.0% (64) 73.6% 
Caucasian-
American (125) 92.6% (4) 3.0% (6) 4.4% 
Total (210) 70.0% (14) 4.7% (74) 24.8% 
 
 
 
Mean MEIM-R scores were calculated by averaging the six responses to the MEIM-R 
questionnaire as per Phinney and Ong.39 The theoretical MEIM-R range was between 1 
and 6, with 1 representing a weak degree of cultural exploration and commitment, and 6 
representing a strong degree of cultural exploration and commitment.  Comparisons 
between genders were made within each ethnic group.  For three groups (African-
American males, Asian-American males, Asian-American females), the MEIM-R scores 
presented with non-normal distributions (Shapiro-Wilk W test, p<0.05).  A 
Wilcoxon/Kruskal-Wallis Test (Rank Sums) was performed (p<0.05) followed by a post 
hoc Wilcoxon Each Pair Test with a Holm-Bonferroni correction.  Both the African-
American male and female group MEIM-R scores were significantly different than the 
Caucasian-American male and female scores.  This held true for the Asian-American 
male and female scores when compared with the Caucasian-American female group.  The 
Caucasian-American male group was not statistically different from the two Asian-
American groups.  No differences were observed between MEIM-R scores for gender 
within each group, thus each group could be collapsed.  This increased the n-value and 
both the African-American and the Asian-American groups were found to be statistically 
different than the Caucasian-American group.  The African-American and Asian-
American groups were not statistically different from each other (Table 6).  
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Table 6.  Average MEIM-R Score for each cultural group. 
 
 
Overall MEIM-
R Score ((n) 
mean ± SD) 
 
Male MEIM-R Score 
((n) mean ± SD) 
Female MEIM-R 
Score ((n) mean ± SD) 
African-
American 
(77) 3.98 ± 
0.84A (50) 4.03 ± 0.86
X
 (27) 3.90 ± 0.81X 
Asian-
American 
(79) 3.77 ± 
0.83A (40) 3.71 ± 0.85
XY
 (39) 3.83 ± 0.80XY 
Caucasian-
American 
(125) 3.38 ± 
0.90B (71) 3.42 ± 0.95
YZ
 (54) 3.40 ± 0.84Z 
p<0.05 (Holm-Bonferroni correction applied where k = 3 [Overall MEIM-R Score 
comparisons] and k = 6 [gender comparisons]).  MEIM-R Score cells not connected by 
the same letter are significantly different. 
 
 
 
A Wilcoxon/Kruskal-Wallis (Rank Sum) test was performed to compare MEIM-R scores 
between individuals born within the US and non-US born respondents, as well as 
between subjects with both parents born in the United States and either one parent or both 
parents born outside of the United States.  Interestingly, Asian-Americans born outside 
the US scored lower on the MEIM-R scale versus US born Asian-Americans (Table 7).  
Respondent place of birth did not appear to influence the MEIM-R score for the other 
groups.  Wilcoxon/Kruskal-Wallis (Rank Sum) tests of parental place of birth revealed no 
influence on MEIM-R score.  Orthodontic exposure was also evaluated for each group 
(Table 8). 
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Table 7.  MEIM-R scores and place of birth.   
 
MEIM-R Score ((n) mean ± SD) 
African-Americans born outside the      
US US born African-Americans 
(5) 4.23 ± 0.49A (70) 3.97 ± 0.87A 
Asian-Americans born outside the         
US US born Asian-Americans 
(39) 3.56 ± 0.93A (40) 3.98 ± 0.66B 
Caucasian-Americans born outside the 
US US born Caucasian-Americans 
(9) 3.74 ± 1.21A (116) 3.35 ± 0.87A 
p<0.05. Cells across rows not connected by the same letter are significantly different. 
 
 
Table 8.  Orthodontic exposure. 
 
 
Orthodontic Exposure ((n) % yes) 
Overall Male Female 
African-  
American (20) 28.6% (16) 34.8% (4) 17.0% 
Asian-     
American (29) 36.7% (15) 36.6% (14) 36.8% 
Caucasian-
American (44) 39.6% (23) 35.9% (21) 44.7% 
Total (93) 35.8% (54) 35.7% (39) 35.8% 
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Profile Aesthetics 
 
The six sets of six profiles were combined into six sets of three groups.  The -4mm and    
-2mm profiles were combined to form the retrusive group, the two 0mm profiles formed 
the neutral group and the +2mm and +4mm profiles formed the protrusive group.  As the 
intent of this thesis was to investigate the perception of profile aesthetics within the 
context of orthodontic therapy, only the representative profile set rankings for each 
respective sample group were investigated (i.e., the ethnicity of the subject was matched 
with the profile set and only those profile rankings were considered and a respondent’s 
rankings of other ethnic profile sets were not investigated).  The scores for each 
respondent were converted, summed and average rank scores were calculated (Tables 9 
through 14).  It is important to note that as a force rank approach was used, the theoretical 
highest summed profile ranking was 3 (1+2) and theoretical lowest ranking was 11 (5+6).  
For each ethnic group, the summed rank scores of each profile set presented with non-
normal distributions (Shapiro-Wilk W Test, p<0.05), therefore Kruskal-Wallis Tests for 
non-parametrically distributed data were applied where the p-value was set to p<0.05. 
Wilcoxon Each Pair tests were run post hoc.  A Holm-Bonferroni correction was applied 
for an initial p-value where p<0.05 for the post hoc multiple comparisons. 
 
 
Table 9.  African-American male mean profile rankings. 
 
 
African-American Male Profile Score (mean ± SD) 
Retrusive 
(n = 40) 
Neutral 
(n = 40) 
Protrusive 
(n = 40) 
African-American 
Males 7.35 ± 2.40
A
 6.50 ± 3.01A 7.05 ± 2.10A 
p<0.05 (Holm-Bonferroni correction applied where k = 3). Rankings not connected by 
the same letter are significantly different. 
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Table 10.  African-American female mean profile rankings. 
 
 
African-American Female Profile Score (mean ± SD) 
Retrusive 
(n = 25) 
Neutral 
(n = 25) 
Protrusive 
(n = 25) 
African-American 
Females 7.80 ± 1.85
A
 6.08 ± 3.23A 7.08 ± 3.09A 
p<0.05 (Holm-Bonferroni correction applied where k = 3). Rankings not connected by 
the same letter are significantly different 
 
 
Table 11.  Asian-American male mean profile rankings. 
 
 
Asian-American Male Profile Score (mean ± SD) 
Retrusive 
(n = 41) 
Neutral 
(n = 40) 
Protrusive 
(n = 40) 
Asian-American 
Males 6.76 ± 2.74
AB
 6.25 ± 1.90A 8.00 ± 2.97B 
p<0.05 (Holm-Bonferroni correction applied where k = 3).  Rankings not connected by 
the same letter are significantly different. 
 
 
Table 12.  Asian-American female mean profile rankings. 
 
 
Asian-American Female Profile Score (mean ± SD) 
Retrusive 
(n = 34) 
Neutral 
(n = 34) 
Protrusive 
(n = 34) 
Asian-American 
Females 8.88 ± 3.07
A
 5.12 ± 2.06B 7.00 ± 2.02C 
p<0.05 (Holm-Bonferroni correction applied where k = 3).  Rankings not connected by 
the same letter are significantly different. 
 
 
Table 13.  Caucasian-American male mean profile rankings. 
 
 
Caucasian-American Male Profile Score (mean ± SD) 
Retrusive 
(n = 71) 
Neutral 
(n = 69) 
Protrusive 
(n = 69) 
Caucasian-
American Males 6.22 ± 2.52
A
 6.56 ± 1.66A 8.26 ± 1.98B 
p<0.05 (Holm-Bonferroni correction applied where k = 3).  Rankings not connected by 
the same letter are significantly different. 
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Table 14. Caucasian-American female mean profile rankings. 
 
 
Caucasian-American Female Profile Score (mean ± SD) 
Retrusive 
(n = 50) 
Neutral 
(n = 51) 
Protrusive 
(n = 49) 
Caucasian-
American Females 7.56 ± 2.55
A
 6.18 ± 2.08B 7.49 ± 2.64A 
p<0.05 (Holm-Bonferroni correction applied where k = 3).  Rankings not connected by 
the same letter are significantly different. 
 
 
 
The MEIM-R score 
 
The intention of utilizing the MEIM-R was to quantify the cultural exploration and 
commitment of a subpopulation within the context of a larger population and provide a 
method for appraising ethnicity that was psychologically based and independent of more 
qualitative subcategorizing techniques (e.g., physical traits, geographic location).   It was 
recognized that an individual’s cultural attachment was a relative measure and was 
meaningful when contrasted against others within a given population.  Therefore, in order 
to investigate the effect of culture on profile preference, the MEIM-R score was 
correlated with profile rank for retrusive, neutral and protrusive profiles and Spearman’s 
rank correlation coefficients were calculated for each group (Tables 15 through 20).  A 
negative correlation indicates a trend towards greater degree of profile acceptance with 
increasing MEIM-R scores.  Conversely, a positive correlation indicates a greater degree 
of profile acceptance with decreasing MEIM-R scores. 
 
The African-American male profile rank scores for retrusive, neutral and protrusive 
profiles were correlated with MEIM-R scores.  A weak correlation was found for 
retrusive profile.  A weak trend towards increased acceptance of the protrusive profile 
with increased MEIM-R score was also noted.  Neutral profile rankings were minimally 
influenced by the MEIM-R score (Table 15). 
 
28 
 
 
 
Table 15.  Correlations between profile preference and MEIM-R score for African-
American males.  
 
 
Spearman’s ρ (p-value) 
Retrusive 
(n = 40) 
Neutral 
(n = 40) 
Protrusive 
(n = 40) 
African-American 
Male MEIM-R 
Score 
0.22 (0.16) -0.05 (0.75) -0.21 (0.18) 
 
 
 
The African-American female rank scores for retrusive, neutral and protrusive profiles 
were correlated with MEIM-R scores.  A weak tendency towards greater acceptance of 
the neutral profile, and a rejection of the retrusive profile could be observed with higher 
MEIM-R scores.  The protrusive ranks were influenced minimally by the MEIM-R score 
(Table 16). 
 
 
 
 
Table 16. Correlations between profile preference and MEIM-R score for African-
American females. 
 
 
Spearman’s ρ (p-value) 
Retrusive 
(n = 21) 
Neutral 
(n = 21) 
Protrusive 
(n = 21) 
African-American 
Female MEIM-R 
Score 
0.27 (0.21) -0.14 (0.52) -0.07 (0.74) 
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Correlations between the Asian-American male MEIM-R and profile rank scores were 
examined.   A weak negative correlation of the retrusive profile and a weak positive 
correlation of the protrusive profile appeared to indicate a general trend towards 
increased acceptance of a retrusive profile with increased MEIM-R score.  Again, the 
neutral profile appeared to be minimally influence by culture (Table 17). 
 
 
Table 17. Correlations between profile preference and MEIM-R score for Asian-
American males. 
 
 
Spearman’s ρ (p-value) 
Retrusive 
(n = 36) 
Neutral 
(n = 35) 
Protrusive 
(n = 35) 
Asian-American 
Male MEIM-R 
Score 
-0.15 (0.38) 0.06 (0.72) 0.13 (0.46) 
 
 
 
The Asian-American female rank scores and MEIM-R scores were investigated.  Only a 
weak increase in acceptance of the protrusive profile and weak decrease in acceptance of 
the retrusive profile with an increase in MEIM-R score could be inferred (Table 18). 
 
 
Table 18. Correlations between profile preference and MEIM-R score for Asian-
American female. 
 
 
Spearman’s ρ (p-value) 
Retrusive 
(n = 32) 
Neutral 
(n = 30) 
Protrusive 
(n = 30) 
Asian-American 
Female MEIM-R 
Score 
0.14 (0.45) 0.06 (0.74) -0.11 (0.54) 
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The Caucasian-American male rank scores for retrusive, neutral and protrusive profiles 
were correlated with MEIM-R scores.  Weak trends towards increasing acceptances of a 
neutral or retrusive profile with increasing MEIM-R scores were observed.  The 
protrusive profile showed a trend of decreasing acceptance with increased MEIM-R 
scores and the retrusive profile showed minimal correlation (Table 19).  
 
 
Table 19. Correlations between profile preference and MEIM-R score for Caucasian-
American male. 
 
 
Spearman’s ρ (p-value) 
Retrusive 
(n = 66) 
Neutral 
(n = 64) 
Protrusive 
(n = 64) 
Caucasian-
American Male 
MEIM-R Score 
-0.05 (0.66) -0.15 (0.25) 0.15 (0.23) 
 
 
 
The Caucasian-American female rank scores for retrusive, neutral and protrusive profiles 
were correlated with MEIM-R scores.  The retrusive profiles rank score showed a 
moderate increase in acceptance with increasing MEIM-R scores.  There also appeared to 
be a weak trend towards rejection of the protrusive profiles and the neutral profiles with 
increasing MEIM-R score (Table 20). 
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Table 20. Correlations between profile preference and MEIM-R score for Caucasian-
American female. 
 
 
Spearman’s ρ (p-value) 
Retrusive 
(n = 43) 
Neutral 
(n = 44) 
Protrusive 
(n = 42) 
Caucasian-
American Female 
MEIM-R Score 
-0.43 (<0.01) 0.17 (0.25) 0.27 (0.07) 
 
 
 
 
Respondent place of birth 
 
It was noted that for the Asian-American group, a higher-than-average MEIM-R was 
observed for those born within the United States versus those born outside the United 
States.  Comparisons were made to determine if geographic origin influenced the 
perception of facial profile aesthetics within the Asian groups.  Kruskal-Wallis tests were 
applied where p<0.05.  Wilcoxon Each Pair tests were run post hoc.  A Holm-Bonferroni 
correction was applied to the post hoc multiple comparisons (Tables 21 and 22).  
Although not statistically significant, Asian-American males born outside the United 
States showed a tendency to prefer a neutral or retrusive profile as compared to those 
born within the US who tended to prefer a neutral profile (Table 21).  No changes in rank 
order of profile preferences were observed for Asian-American females (Table 22). 
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Table 21.  Asian-American male profile scores by place of birth. 
 
 
Asian-American Male Profile Score ((n) mean ± SD) 
Retrusive Neutral Protrusive 
Asian-American 
Males Born in USA (19) 7.26 ± 2.64
A
 (18) 5.94 ± 1.80A (19) 7.84 ± 2.99A 
Asian-American 
Males Born Outside 
USA 
(22) 6.32 ± 2.80AB (22) 6.5 ± 1.99B (22) 8.14 ± 3.02A 
p<0.05 (Holm-Bonferroni correction applied where k = 3).  Rankings across rows that are 
not connected by the same letter are significantly different.  Wilcoxon Rank Sum tests 
were run to compare retrusive, neutral and protrusive rank scores between Asian-
American males Born in the US and Asian-American males born outside the US groups.  
No significant differences were found (Retrusive: z = 0.95, p = 0.34;  
Neutral: z = -0.83, p = 0.41; Protrusive: z = -0.44, p = 0.66). 
 
 
 
Table 22.  Asian-American female profile scores by place of birth. 
 
 
Asian-American Female Profile Score ((n) mean ± SD) 
Retrusive Neutral Protrusive 
Asian-American 
Females Born in 
USA 
(16) 8.88 ± 3.22A (16) 5.38 ± 2.16B (16) 6.75 ± 1.98C 
Asian-American 
Females Born 
Outside USA 
(18) 8.89 ± 3.03A (18) 4.89 ± 2.00B (18) 7.22 ± 2.07A 
p<0.05 (Holm-Bonferroni correction applied where k = 3). Rankings across rows that are 
not connected by the same letter are significantly different. Wilcoxon Rank Sum tests 
were run to compare retrusive, neutral and protrusive rank scores between Asian-
American females Born in the US and Asian-American females born outside the US 
groups.  No significant differences were found (Retrusive: z = 0.30, p = 0.76;  
Neutral: z = 0.82,  p = 0.41; Protrusive: z = -0.70, p = 0.48). 
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Orthodontic exposure 
 
Increased awareness of profile aesthetics might occur with exposure to orthodontic 
therapy.  In order to investigate if a familiarity with orthodontic treatment influenced 
profile preference, each test group was subdivided into groups based on a positive or 
negative response to the question pertaining to orthodontic exposure.  Kruskal-Wallis 
tests were applied where p<0.05. Wilcoxon Each Pair tests were run post hoc.  A Holm-
Bonferroni correction was applied to the post hoc multiple comparisons (Tables 23 
through 28).  Due to the relatively low n-values, no apparent trends could be inferred for 
the African-American groups (Tables 23 and 24).  No differences in lip position 
preference were observed between the Asian-American males who received orthodontic 
care and those who did not (Table 25).  Comparable trends were also observed for the 
Asian-American female group (Table 26).  Interestingly, for both Caucasian-American 
males and females, those who experienced orthodontic exposure accepted the neutral 
profiles more strongly than those who did not undergo orthodontic therapy (Tables 27 
and 28). 
 
 
 
Table 23.  African-American male profile scores by orthodontic exposure. 
 
 
African-American Male Profile Score ((n) mean ± SD) 
Retrusive Neutral Protrusive 
Orthodontic 
Exposure (12) 7.08 ± 2.19
A
 (12) 7.42 ± 3.18A (12) 6.5 ± 1.88A 
No Orthodontic 
Exposure (24) 7.38 ± 2.43
A
 (24) 6.38 ± 2.99A (24) 7.08 ± 2.17A 
p<0.05 (Holm-Bonferroni correction applied where k = 3).   Rankings across rows that 
are not connected by the same letter are significantly different. Wilcoxon Rank Sum tests 
were run to compare retrusive, neutral and protrusive rank scores between groups with 
and without orthodontic exposure.  No significant differences were found (Retrusive:  
z = -0.34, p = 0.34; Neutral: z = -0.92, p = 0.36; Protrusive: z = -0.81, p = 0.41). 
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Table 24.  African-American female profile scores by orthodontic exposure. 
 
 
African-American Female Profile Score ((n) mean ± SD) 
Retrusive Neutral Protrusive 
Orthodontic 
Exposure (4) 7.5 ± 1.73
A
 (4) 4.25 ± 1.89A (4) 9.25 ± 1.5A 
No Orthodontic 
Exposure (18) 7.78 ± 1.99
A
 (19) 6.16 ± 3.34A (19) 7.00 ± 0.72A 
p<0.05 (Holm-Bonferroni correction applied where k = 3).  Rankings across rows that are 
not connected by the same letter are significantly different.  Wilcoxon Rank Sum tests 
were run to compare retrusive, neutral and protrusive rank scores between groups with 
and without orthodontic exposure.  No significant differences were found (Retrusive:  
z = -0.55, p = 0.58; Neutral: z = -0.89, p = 0.37; Protrusive: z = 1.32, p = 0.19). 
 
 
 
Table 25.  Asian-American male profile scores by orthodontic exposure. 
 
 
Asian-American Male Profile Score ((n) mean ± SD) 
Retrusive Neutral Protrusive 
Orthodontic 
Exposure (15) 6.93 ± 2.69
A
 (15) 6.27 ± 1.98A (15) 7.80 ± 3.08A 
No Orthodontic 
Exposure (23) 7.00 ± 2.80
 A
 (22) 6.27 ± 2.00A (22) 7.72 ± 2.95A 
p<0.05 (Holm-Bonferroni correction applied where k = 3).  Rankings across rows that are 
not connected by the same letter are significantly different. Wilcoxon Rank Sum tests 
were run to compare retrusive, neutral and protrusive rank scores between groups with 
and without orthodontic exposure.  No significant differences were found (Retrusive:  
z = -0.11, p = 0.92; Neutral: z = -0.09, p = 0.92; Protrusive: z = 0.05, p = 0.96). 
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Table 26.  Asian-American female profile scores by orthodontic exposure. 
 
 
Asian-American Female Profile Score ((n) mean ± SD) 
Retrusive Neutral Protrusive 
Orthodontic 
Exposure (13) 8.92 ± 2.78
A
 (13) 4.92 ± 1.19B (13) 7.15 ± 2.61A 
No Orthodontic 
Exposure (21) 8.86 ± 3.31
A
 (21) 5.24 ± 2.47B (21) 6.90 ± 1.61C 
p<0.05 (Holm-Bonferroni correction applied where k = 3). Rankings across rows that are 
not connected by the same letter are significantly different. Wilcoxon Rank Sum tests 
were run to compare retrusive, neutral and protrusive rank scores between groups with 
and without orthodontic exposure.  No significant differences were found (Retrusive:  
z = -0.04, p = 0.97; Neutral: z = 0.56, p = 0.57; Protrusive: z = -0.29, p = 0.77). 
 
 
 
Table 27.  Caucasian-American male profile scores by orthodontic exposure. 
 
 
Caucasian-American Male Profile Score ((n) mean ± SD) 
Retrusive Neutral Protrusive 
Orthodontic 
Exposure (22) 6.68 ± 2.46
A
 (22) 6.23 ± 1.80A (22) 8.14 ± 1.78B 
No Orthodontic 
Exposure (39) 5.87 ± 2.55
A
 (38) 6.84 ± 1.55B (37) 8.27 ± 2.08C 
p<0.05 (Holm-Bonferroni correction applied where k = 3).  Rankings across rows that are 
not connected by the same letter are significantly different. Wilcoxon Rank Sum tests 
were run to compare retrusive, neutral and protrusive rank scores between groups with 
and without orthodontic exposure.  No significant differences were found (Retrusive:  
z = 1.22, p = 0.22; Neutral: z = -1.24, p = 0.22; Protrusive: z = -0.17, p = 0.87). 
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Table 28.  Caucasian-American female profile scores by orthodontic exposure. 
 
 
Caucasian-American Female Profile Score ((n) mean ± SD) 
Retrusive Neutral Protrusive 
Orthodontic 
Exposure (21) 7.67 ± 2.31
A
 (20) 5.75 ± 2.22B (21) 7.71 ± 2.78A 
No Orthodontic 
Exposure (22) 7.36 ± 2.68
A
 (24) 6.75 ± 2.05A (23) 7.17 ± 2.52A 
p<0.05 (Holm-Bonferroni correction applied where k = 3).  Rankings across rows that are 
not connected by the same letter are significantly different. Wilcoxon Rank Sum tests 
were run to compare retrusive, neutral and protrusive rank scores between groups with 
and without orthodontic exposure.  No significant differences were found (Retrusive:  
z = 0.49, p = 0.61; Neutral: z = -1.61, p = 0.11; Protrusive: z = 0.73, p = 0.46). 
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DISCUSSION 
 
Online survey 
 
In an effort to investigate the proposed thesis question it was quickly recognized that 
given both time and financial constraints, a paper-based survey method would not be 
feasible.  An online questionnaire approach was considered to mitigate these concerns.  
Key areas that required important investigations when utilizing an online questionnaire 
format were the relative cost, bias and the external validity of the information collected 
from an online sample population.   
 
The company Survey Monkey® was contracted by the investigators to provide a 
questionnaire to an anonymous online population stratified by demographic criteria. For a 
fee of $3.00 USD per completed survey, Survey Monkey Audience® provided access to a 
preselected online population predetermined by the investigators.  2677 individual e-
mails were sent on behalf of the researchers, with 380 returned questionnaires (overall 
response rate of 14.2%).  Five of the six groups met the request for 50 completed 
responses for each of the six stratified groups was made (African-American males, 
African-American females, Asian-American males, Asian-American females, Caucasian-
American males and Caucasian-American females).  Survey Monkey® provided a refund 
for 16 surveys to compensate for failure to achieve the requested number of responses for 
the African-American female group.  Furthermore, no additional charges were accrued by 
the investigators for responses that exceeded the initial request goals.  Therefore the total 
cost to implement this survey through Survey Monkey Audience® was $852.00 USD.  
This equated to $0.32 USD per e-mail request.  Kaplowitz, Hadlock, and Levine43 
compared both web and mail survey response rates in a university population, and 
provided relative cost expectations for various survey methodologies. These authors 
found that for mail-based surveys, response rates were higher (31.5%), with a 
cost/response rate of $10.97 USD.  Conversely, e-mail-based surveys had a lower 
response rate of 20.7% and a cost/response rate of $1.32 USD.  Kaplowitz, Hadlock, and 
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Levine,44 as well as Sheehan44  noted that both survey length and numbers of contact 
attempts were factors in relative response rates between survey mediums. 
 
As noted, Survey Monkey Audience® provided a fee based on a cost/response model of 
$3.00 USD.   This fee was greater than the 2004 average cost/response reported by 
Kaplowitz, Hadlock and Levine,43 but more economical than a paper-based approach.  
Bickart and Schmittlein,45 as well as Bethlehem46 have recognized a trend towards 
declining response rates to surveys in the United States, possibly indicating that the US 
population was being over surveyed.  Furthermore, lower response rates might be 
expected as the aura of “uniqueness” of participation in the survey process diminishes.44 
The response rate for this study (14.2%) was slightly less than the expectations for online 
surveys (20.7%).43 Tomaskovic-Devey et al.47 observed that 25% of non-respondents 
implicated survey length as a motivating factor to not complete a given survey.  When 
compared to previous survey-based investigations of profile aesthetic preference, this 
survey can be considered of relatively longer length.20, 25, 27   Therefore, with 
consideration to the historical decline in survey response rates and the relative length of 
this study’s questionnaire, the overall response rate for this investigation was within 
reason.  It was interesting to take note of the apparent lower response rate of the African-
American female group.  Further work might be considered in order to establish whether 
or not this was a chance occurrence. 
 
It is important to consider the external validity of the conclusions made from an 
investigation using an online survey-based methodology.  Surveymonkey.com® 
sampling methods involved a single e-mail contact, with no subsequent follow-up 
contacts.  This approach can lead to sampling bias and must be considered when 
interpreting the returned data.  Furthermore, the recruitment process employed by Survey 
Monkey® might incorporate significant self-selection bias, potentially skewing data.46 
Survey Monkey Audience® confirmed differences in their online sample populations 
from the US national population in three areas: (1) an above average representation of 
females, (2) an above average education and yearly income and (3) 100% online access.16   
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No between-group differences were observed for age with the exception of the 
Caucasian-American male group who represented a statistically older group relative to 
both the Asian-American male and female groups.  The intent of this thesis was to sample 
a population representative of age of majority individuals based on Phinney’s,29 
Campbell’s35 and Erikson’s32 works that concluded that ethnicity and perception of self 
are fully defined by adulthood.  As the purpose of this study was to investigate the 
influence of culture on the perception of profile aesthetics, some variations in age 
between sample groups were considered acceptable, so long as the sample could be 
considered representative of an adult population. 
 
Comparisons of demographic representations were also made between the collected data 
and the 2007 and 2010 US census data.16 In 2010, the United States population totaled 
approximately 309 million people with foreign-born representation of approximately 
12.9%.16 The African-American population represented approximately 40 million 
individuals with 8% born outside United States.16 Asian-Americans represented 14.7 
million people with 32.8% born outside the US.  Caucasian-Americans represented 224 
million individuals with 7.8% born outside the United States.  The online representations 
of foreign-born individuals by ethnicity found in this study appeared to mirror the US 
national demographics for both the African-American and the Caucasian-American 
groups (8.6% and 6.6%, respectively).16 Foreign-born individuals appeared to be 
underrepresented in the Asian-American sample group when compared with the US 
national demographics.   
 
Caution must be taken in generalizing the results of this study to the US population.  The 
inherent value lies within the efficiency of data collection, thus a useful tool for pilot 
study methodological evaluation.  Unless validation can be accomplished (i.e., a parallel 
paper-based survey), further generalization can be considered, but only with great 
caution.  The cost and the timeframe limitations precluded parallel paper-based survey 
validation, and thus were beyond the scope of this thesis, but might be considered for 
future study.  
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American culture and the MEIM-R score 
 
Defining the American culture is a complex challenge.  In 1874 Edward Burnett Tylor 
defined culture or civilization “…taken in its wide ethnographic sense,…[as] that 
complex whole which includes knowledge, belief, art, morals, law, custom, and any other 
capabilities and habits acquired by man as a member of society”.48 The concept that 
ethnic identity, as defined as part of an individual’s social identity, is a derivation of the 
value and emotional significance associated with membership in a particular ethnic 
group.49 Ethnic identity is the degree of ethnic pride, positive feelings concerning one’s 
background, degree of contentment with one’s heritage, and feelings of belongingness or 
attachment to one’s ethnic group.29 Brubaker, Loveman, and Stamatov50 astutely 
recognized that “race, ethnicity, and nationality exist only in and through our perceptions, 
interpretations, representations, classifications, categorizations, and identifications.  They 
are not things in the world, but perspectives on the world—not ontological but 
epistemological realities”.    
 
Many researchers have tested the validities of the MEIM and MEIM-like measures, 
applied the MEIM or a MEIM variant to investigate culture or culturally related questions 
and have found support for the internal reliability of MEIM scores.51-53  Phinney reported 
that norms have not been developed for the MEIM, because mean scores vary widely 
across ages and ethnic groups, further stating that the measure is most useful for 
examining the correlation of ethnic identity with other variables of interest or for making 
between-group or within-group comparisons in a single study.29, 54, 55 Thus the use of the 
MEIM-R in this investigation of profile preference can be considered a most relevant 
application. 
 
Interestingly, in this study, comparisons of MEIM-R scores across groups found that both 
groups representing visible ethnic minorities scored significantly higher than the 
Caucasian-American group (MEIM-R scores of 3.98 ± 0.84 for the African-American 
sample, 3.77 ± 0.83 for the Asian-American sample and 3.38 ± 0.90 for the Caucasian-
American sample).  The reasons for this finding are likely complex and multifold.  
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Phinney and Haas54 acknowledged that, for minority group members, the relationship 
between ethnic identity and attitudes toward the dominant majority group were 
particularly important.  Furthermore, Phinney55 underlined that even within an ethnic 
group whose members share a common label, there is tremendous heterogeneity.  
Rodriguez, Schwartz, and Whitbourne,57 supported by Schildkraut,56, 57 suggested that 
the American national identity should be considered a heterogeneous construct, as 
distinctive ethnic groups tend to characterize or endorse cultural attributes differently.58  
Previous works by Benet-Martínez and Haritatos,59 Phinney, Cantu, and Kurtz36 and 
Schwartz, Zamboanga and Weisskirch60 suggested that for minority groups, a strong 
ethnic identity was an important aspect of a cohesive personal identity.   Phinney55 
clarified the psychological importance of ethnicity, recognizing the importance of 
cultural values, attitudes and behaviours and the subjective sense of ethnic group 
membership and the experiences with minority status, including powerlessness, 
discrimination and prejudice.  Phinney34 also noted that identity seemed to be a 
meaningful issue for most members of racial/ethnic minorities, but in contrast lacked 
salience for Caucasian Americans.  
 
Rodriguez, Schwartz and Whitbourne58 observed lower relative MEIM scores for 
Caucasian American emerging adults (mean age: 19.46 years) when compared with both 
African American and Cuban Americans in Miami.  Research on diverse youth 
populations within urban US centres by Yancey, Aneshensel and Driscoll observed that 
Caucasian American youths (12 to 17 years) scored significantly lower on a MEIM 
variant (MEIM-R-S) than African Americans, Asian Americans or Latinos.61 
Furthermore, Yoon40 recognized that the MEIM-R appeared to be gender insensitive, 
suggesting further work was needed on the influence of gender and ethnic identity.  The 
findings of this study where no within-group gender differences in MEIM-R scores were 
observed support Yoon’s40 conclusions.  Thus, the MEIM-R score variations (specifically 
lower MEIM-R scores for Caucasian-Americans and the lack of gender sensitivity) 
observed in this study reflect both the concepts established in psychological theory as 
well as previous experimental research.   
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It must be stated that the MEIM-R is not without fault. Yancey, Aneshensel and 
Driscoll61 recognized that certain question constructs might take on negative 
connotations when considering the MEIM-R as applied to a majority Caucasian 
population and in comparison with other minority populations.  Yancey, Aneshensel and 
Driscoll61 underscored this by recognizing that within a Caucasian population, an 
individual who agrees with a statement that reflects a strong sense of ethnic commitment 
might perceive this with negative overtones that run the gamut from banality to racism.  
This, in turn might result in lower scores for Caucasian respondents.  Conversely, 
Yancey, Aneshensel and Driscoll61 suggested that an individual identifying with a 
minority group might look upon a similar question as a reflectance of solidarity, thus bias 
towards a more positive response.  Although, it is important to recognize that Yancey, 
Aneshensel and Driscoll61 were referring to an earlier MEIM variant, it is relevant to 
consider that these comments identify a continued source of measurement bias.  Avery et 
al.62 investigated measurement equivalence across racial and ethnic groups in order to 
determine if a MEIM variant (as proposed by Chen et al.38) was invariant across diverse 
adult populations.  The authors investigated 1349 male and female adults (mean age: 
22.85) representing African American, non-Hispanic, Hispanic and Asian/Asian 
American populations.  Avery et al.38 concluded that although their findings were 
generally supportive, there was an inability to conclude that this MEIM variant was 
invariant across the four racial and ethnic groups when using the most stringent 
assessment.  This indicated that the measure could benefit from further construct 
development.  As previously stated within the introduction of this thesis, the decision was 
made to apply the most recent construct of the MEIM, the MEIM-R, published in 2007 
by Phinney and Ong.36 Although independent validation (see Yoon40) supported this 
most up-to-date version, the historical lessons that emphasize the ever present need for 
continued modification and testing must be recognized; necessary and fundamental 
components in this field of research.61, 62 
 
Respondents were requested to provide country of origin so that the influence of 
immigrant status on the MEIM-R score could be investigated.  Interestingly, only the 
Asian-American male and female groups showed statistically significant within-group 
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differences, with non-immigrants scoring higher on the MEIM-R than immigrant 
individuals.  No within-group differences were found in the other samples.  This does not 
preclude the possibility that differences between other groups might still in fact be 
present.  The low n-values for the immigrant subpopulations within the African-
American and Caucasian-American samples make any comments conjecture.  Further 
investigation is certainly warranted. 
 
As with respondent place of birth, the influence of parental place of birth becomes even 
more complex and ambiguous.  Parental place of birth did not appear to influence the 
MEIM-R score, although this was not to suggest a lack of importance of parental 
influence on ethnic identity.  Phinney29 recognized that parental interaction is a primary 
component affecting ethnic identity.  This influence is greatest during childhood and 
adolescence, helping shape many aspects of self-identity.63 The strong effect of the 
parental role in the development of ethnic identity and self-perception is appreciated, 
albeit the subtleties that manifest within individuals as variations of cultural acceptance 
are not fully understood.32, 63-65   
  
The design of this study was not set to investigate parental influence on ethnic identity.  
Rather, the purpose of this component of the study was to investigate the methods of 
previous works within the orthodontic literature that based sample groups on geography 
(e.g., Nomura et al.20).  These findings indicated that much more complex interactions 
between an individual and his/her surroundings are taking place that impact ethnic 
identity and self-perception.   Furthermore, these findings suggested that correlating 
geography with psychological perception did not clearly address the influence of 
ethnicity as might be implied within the orthodontic literature.20, 66 As we acknowledge 
that both self-perception and the perception of others are rooted within the fields of 
psychology, so should we recognize that the perception of facial aesthetics should be 
investigated with a psychologically-based armamentarium.  For this reason, the 
preliminary investigation of the perception of facial aesthetics through correlation with 
the MEIM-R was applied. 
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Profile construction 
 
Rhee67 commented that a distinction should be made between what is the average face 
and what is considered an attractive face. Furthermore, Rhee67 noted that cephalometric 
analyses that applied average values (see Alcalde et al.68 and Lew et al.69) do not 
necessarily reflect the attractive soft tissue characteristics of a human face.  Kiyak70 did 
not use cephalometrics, but only loosely reported the methods used for profile 
construction, simply referencing Cohen and Horowitz.71  Cohen and Horowitz employed 
an artist for the construction of several drawings representative of varied deviations from 
an idealized aesthetic (e.g., cleft lip repair, anterior open bite, bimaxillary protrusion).  
No mention was made as to a standardized method used in the artistic development of the 
images.  It could be argued that the methodology of Cohen and Horowitz71, as adopted by 
Kiyak,70 was investigating little more than a subject’s artistic appreciation for a given 
image.  Thus, unlike the works of Shimomura,72 Soh,73 Ioi et al.,74 and Maganzini75 who 
utilized cephalometric standards in the construction of their profiles, or the artistic 
approaches taken by Kiyak70 and Cohen and Horowitz,71 our study utilized clinically 
compiled soft tissue measurements to construct profile silhouettes.   
 
Profile construction remained the fundamental difference between this study and the 
work of previous authors, and thus profile construction is likely the source for any 
discrepancies observed.  Therefore, with particular attention to the observations regarding 
the preferences of the subjects within the Asian-American female group, it must be 
recognized that trends observed should be considered solely within the context of the 
source of the data used to construct the silhouettes—a reminder that comparisons with 
other studies ultimately become a judgment of different profile constructions.   The 
methodological approach taken by this study attempted to apply standardized values to 
each image, thereby creating an arguably more reproducible visual representation of soft 
tissue relationships than other studies.  There is most certainly an artistic component to 
this methodology, but by using mean values to relate morphological features, the level of 
artistic license was managed.   
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The mean values calculated by Farkas2 and used in this study for the Asian-American 
profile constructions were representative of a Singaporean group of subjects, and not 
necessarily representative of other Asian populations.  Caution should be exercised in 
order to avoid the application of overly broad ethnic classification parameters and further 
work would be required to establish if any differences between more closely related 
ethnic groups are in fact statistically meaningful or clinically relevant.  
 
 
Facial profile preference 
 
In orthodontic treatment, a fundamental question posed to the patient by the clinician is 
that of chief complaint, as ascertaining and addressing the needs of the patient are 
paramount to treatment success.  Therefore, it is the perception of ideal within the context 
of self that is most important when discussing the potential for facial change through 
therapeutic intervention.  In this study, each group was requested to evaluate and rank a 
series of six profile images representing various ranges of horizontal lip position.  As the 
goal of this study was to ascertain the ideal profile preference as a function of a measure 
of ethnic identity, trends were only investigated for profile sets relating to the associated 
sample groups – a subject’s profile preferences for other ethnic groups were not 
investigated.  As discussed above, ethnic identity is a measure of an element of personal 
identity and based within the perception of self. Numerous studies have been published 
that investigated the aesthetic preferences of clinicians from a variety of ethnic 
backgrounds.76-78 Although these studies investigated profile preference within the 
context of ethnicity, the attention was placed on the clinician’s interpretation of the 
patient rather than the patient’s perception.  For example, Liu et al. questioned whether 
there existed a universal definition for ‘‘facial attractiveness,’’ contemplating either an 
innate platonic archetype that was relatively constant across patients and clinicians of 
different ethnicities and national traditions or the presence of regionally variable 
standards for facial attractiveness.66 Liu et al.66 found strong agreement between the 
profile preferences of Caucasian American orthodontists and Chinese orthodontists when 
evaluating patients of both Caucasian and Chinese descent.  Importantly, the authors 
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cautioned that even though the Chinese judges were all faculty members of the 
Department of Orthodontics, School of Stomatology, Peking University, Beijing, China, 
two thirds of the Peking departmental faculty studied abroad for at least one year post-
graduation and four of the five senior Chinese judges studied with either European or US 
educated orthodontic professors.  Liu et al. concluded that culture, and orthodontic 
educational experience, likely played stronger roles in the perception of facial aesthetics 
than geography.66   
 
What appears most important to recognize is that life experience including education and 
cultural exposure24, 73 can influence the perception of profile aesthetics and within the 
context of a multicultural society, the views of the clinician might differ greatly from the 
views of the patient.79, 80 If aesthetic incongruities exist between clinician and patient, it 
has been argued that the views of the patient are paramount.1, 24, 81 Therefore, in an effort 
to focus the data on the question of profile aesthetics as it relates to self, groups were also 
only evaluated on profiles that were representative of a respondent’s gender.   
 
It is important to note that most cephalometric standard measurements5-7, 82, 83 were 
constructed through the study of Caucasian subjects.  For this reason, previous 
investigations of profile aesthetics and profile preferences often relate findings to 
Caucasian norms3.   Furthermore, the descriptors “retrusive” and “protrusive” are relative 
terms indicative of deviations from the average profile.  Therefore, by definition, the 
mean soft-tissue profile for any given population, cannot be labeled as retrusive or 
protrusive unless compared with other groups, as previous authors have done.  In this 
study discussions of anteroposterior preferences are based on relative, within group 
variations of the profiles constructions using Farkas’ measurements.2  The reader is 
cautioned to not make comparisons between groups or other studies using these terms as 
this assumes that the mean profiles are similar across each group and between other 
studies.  
 
For both the male and female African-American groups, no statistical differences were 
found to indicate a particular profile preference.  Although there was lack of significance, 
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a general trend suggested that both male and female African-Americans tended to rank 
the neutral lip position profiles as the most preferred, followed by the protrusive lip 
profiles.  There was a tendency to rank the retrusive lip profiles as the least preferred.  
Farrow et al.84 observed a tendency for African Americans to prefer a straighter profile 
that would be considered mildly more protrusive than comparative Caucasian 
measurements.  Polk et al.18 asked 150 African Americans, (85 males and 65 females) of 
varying ages and social and educational backgrounds to complete a questionnaire 
investigating profile preferences.  The authors observed that both male and female 
African American university students preferred male subjects with more protrusive 
profiles over their female counterparts.  Polk et al.18 also concluded that there was a wide 
range of acceptability in profile preference, and this preference was likely influenced by 
both ethnic perception as well as anatomic differences in facial form. The profiles used in 
the Polk et al.18 study were based on photographic images that were selected as 
representative of the African American population by a panel of African American and 
Caucasian dentists and dental specialists.  Yet a fundamental concern with the Polk et 
al.18 research must be considered: all of the profiles presented in silhouette form had lip 
positions anterior to Ricketts’ E-plane.  This might have biased the results by excluding 
the option to evaluate more retrusive appearances.  Nomura et al.20 evaluated relative 
profile preferences by providing profile sets to 30 lay judges of various ethnicities. These 
authors found subtle variations in profile preferences with trends indicating a tendency in 
Africans to accept a more protrusive lip position relative to other ethnic groups.  
Although some of Nomura et al.20 findings were statistically significant, including 
preferred lip position relative to Ricketts’ E-plane, the absolute, statistically significant 
anteroposterior lip position differences between groups was less than 2mm.  The minimal 
differences observed by Nomura et al.20 would appear to support the interpretation of this 
study’s data of a general overall preference towards an idealized, neutral profile, with a 
weak trend to reject the retrusive appearance. 
 
The Asian-American male group accepted the neutral profiles over the neutral and 
protrusive images.  Nomura et al.20 observed that a panel of 15 Japanese male adults 
regarded a more retruded lip position as ideal.  Soh et al.73 observed in 97 Chinese adults 
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preference for a mesognathic male profile.  Maganzini et al.75 utilized a manipulated 
digital video imaging model to construct distortions on two profile images representing 
normal of male and female Chinese faces.  Native Chinese male (n = 47) and female      
(n = 38) adults evaluated images ranging from bidental retrusion, maxillary deficiency, 
mandibular prognathism, and mandibular deficiency as well as mesognathic profiles.  
The authors found overall preference for the normal profile, followed by a bidental 
retrusive appearance.  Mantzikos also observed in a sample of 2651 randomly selected 
panelists from Japanese cultural and educational backgrounds, an overall preference for 
an orthognathic profile, closely followed by bimaxillary dentoalveolar retrusion.85 
Although Mantzikos collected information on gender, no gender-based tendencies were 
considered.  Regardless, the findings of this thesis that are suggestive of general 
preferences for neutral profiles in the Asian-American male group appear to be consistent 
with the orthodontic literature. 
 
The Asian-American female group demonstrated statistically significant preference for 
the orthognathic profiles, followed by negligible acceptance of the protrusive profiles and 
rejection of the retrusive profiles.  A body of work exists which suggest that male and 
female Asians tend to rank orthognathic profiles as the most acceptable (e.g., Soh73 and 
Maganzini et al.75).  Interestingly, Shimomura et al.72 observed a tendency in Japanese 
females to accept more retruded lip positions.  This contrasts with the findings of this 
study.  It must be noted that Shimomura et al.72 recognized that their sample consisted of 
orthodontic patients, arguably influenced by orthodontic professionals who were 
potentially more aware of ideal maxillomandibular relationships.  This possible 
conclusion is indirectly supported by Ioi et al.74 who observed in a panel of 40 Japanese 
orthodontists a preference for more retrusive lip positions.  Soh et al.73 also observed a 
tendency for dental professionals to accept bimaxillary retrusion in Asian females over 
other profile preferences.  Soh et al.73 also found a similar trend in laypersons, with 
bimaxillary retrusion being the most preferred facial relationship and bimaxillary 
protrusion being considered no less acceptable than an orthognathic profile.   
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Kiyak70 investigated aesthetic preferences with line drawings of female facial profiles 
that matched the subject's ethnicity and manipulated to represent various 
maxillomandibular relationships, including orthognathic skeletal occlusion, vertical 
excess or deficiency, retrusive or protrusive mandible or maxilla, and bimaxillary 
protrusion or retrusion.  Of the 50 Asian Pacific subjects who were requested to evaluate 
each profile, a strong tendency was observed to assign a higher value to the bimaxillary 
retrusive profile, with 42% selecting this as most attractive.  Kiyak suggested that the 
greater preference shown by Asians for bimaxillary retrusion might reflect a novelty 
effect: a preference for faces outside cultural norms.70 This statement is interesting as a 
more protrusive lip position has been long accepted as the norm for Asian populations.86-
88
 Although our study found statistically significant rank order of the three profile sets, it 
would appear that there was a relative decreasing level of overall acceptance, with 
acceptance for the neutral lip position profiles, indifference for the protrusive profiles and 
aversion for the retrusive lip appearance, in contrast to previous works and in better 
harmony with Asian cultural norms.  Further work would appear to be necessary. 
 
Facial attractiveness and population preferences of the Caucasian male and female 
profiles have been investigated in the literature since the advent of orthodontics, leading 
to the development of cephalometric and soft tissue treatment goals.5-7, 82, 83 Within the 
Caucasian population, there is some evidence that subtle sexual dimorphism exists, with 
Caucasian males tending to accept a more retrusive lip position compared to the ideals of 
females.20, 23, 24 Interestingly, this study found a statistically significant acceptance of the 
retrusive and neutral lip position profiles in the Caucasian-American male group and a 
statistically significant preference for the neutral lip position in the Caucasian-American 
female group.  The findings of this study would appear to be supported by the works of 
previous researchers.4, 24, 31, 89 
 
Contemporary research4, 89, 90 has suggested that the notion of facial relationships and 
facial attractiveness is not necessarily a static phenomenon, rather dynamic and likely a 
reflection of changing social ideals.  Nguyen and Turley89 investigated changes in 
aesthetic preference over time by evaluating profiles found in leading North American 
50 
 
 
fashion magazines.  The authors based this methodology on the premise that fashion 
editors could be considered experts in facial beauty and current aesthetic preferences.  
Images were separated into four groups by the time period in which the images were 
published and both linear and angular soft tissue measurements were made.  Nguyen and 
Turley89 found a moderate correlation between anteroposterior lip position and time, 
suggestive of a trend towards the acceptance of a more full lip profile in Caucasian males, 
similar to that of Caucasian female preferences.  The authors argued that fuller lips were 
indicative of a more youthful appearance, referencing Foster’s24 conclusion that faces 
with fuller lips were judged as younger.89   
 
Nguyen and Turley89 also hypothesized that another factor might influence the perception 
of ideal aesthetics.  With reference to Kassarjian,91 Nguyen and Turley stated that an 
increasing trend over time towards the publication of images of models portraying fuller 
lips might be associated with an increase in racial diversity among fashion models and 
“heightened visibility of ethnic faces in leading fashion magazines could have a powerful 
influence on the advertisers’ and readers’ acceptance (or even preference) for fuller lips 
in white models”.89 It could be interpreted that Nguyen and Turley were in fact 
describing possible evidence of acculturation—a well-appreciated sociological 
occurrence.89  The concept of acculturation as discussed by Berry30 (who referenced 
Redfield et al.92 as the source of the first comprehensive definition of this phenomenon) 
stated that acculturation was the “result when groups of individuals having different 
cultures come into continuous first-hand contact, with subsequent changes in the original 
culture patterns of either or both groups…under this definition, acculturation is to be 
distinguished from culture change, of which it is but one aspect’’.   
 
 
Profile preference and the influence of culture 
 
It must be noted that all of the orthodontic studies cited above treated ethnicity as a static, 
categorical variable.  The concept that culture is dynamic and can both influence and 
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modify self-perception was the basis for the application of a cultural measure in the 
investigation of profile preferences. 
 
It is recognized in the literature that cephalometric variations exist between distinct 
populations of African ancestry, underlining the need for group specific norms.93-95  
Weak correlations towards increased acceptance of more protrusive profiles and rejection 
of retrusive profiles with increasing cultural attachment and commitment were observed 
in the African-American male group.  Within the African-American female group there 
was a weak trend to reject the retrusive lip position with increased MEIM-R score.  The 
trends observed within both groups were not statistically significant.  The data from this 
study suggested that ethnic identity likely plays an inconsequential role in the aesthetic 
preferences of the African-American groups.  Yet, as discussed earlier, ethnicity is but 
one identifier in the psychological development of personal identity.  Cokley and Helm96 
suggested that racial identity as well as other factors were likely more important 
psychological constructs than ethnic identity for African American individuals.  Cokley 
and Helm quantified the level of enculturation of 388 self-identified African Americans 
using a variant of the African American Acculturation Scale, the AAAS-3397, 98 and 
Cross Racial Identity Scale99 (CRIS [an instrument used to scale racial identity]).  The 
authors found that although strong racial identity measures correlated with enculturation 
in African Americans, demographic variables such as the embracing of religion, 
attending a predominantly African American university and living in a predominantly 
African American community were stronger predictors of an individual’s tendency to 
adopt Afrocentric beliefs.  Although the findings of this study were negligible for both 
African-American groups, other factors contributing to psychosocial development, 
including more detailed demographic information, racial identity measures and 
acculturation measures might influence the perception of profile aesthetics, and thus 
future study is warranted. 
 
Very weak trends were observed in the Asian-American male and female groups.  Males 
appeared to weakly correlate with increased acceptance of a more retrusive lip position 
with increased MEIM-R scores, whereas females tended towards a more protrusive lip 
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appearance with increased MEIM-R scores.  These trends were not statistically 
significant and likely random variation.  It would appear that ethnicity as measured by the 
MEIM-R did not influence the aesthetic preferences in the Asian-American groups.  As 
was suggested by Chen et al.,100 the use of a socio-political construct  “Asian American” 
is an inherently general definition of a diverse populace that represents a spectrum of 
social perceptions that might be only superficially comparable.   The MEIM-R was 
developed as an ethnic identity measure that could be applied to diverse populations, 
broadly sampling ethnic exploration and commitment.29, 39  Lee and Yoo101 supported the 
application of the MEIM-R for this type of study.  Furthermore, recent publications also 
presented the thought that racial categorization likely has a strong impact on psychosocial 
development, with potentially greater influence than ethnic identity on the development 
of self in the Asian American population.100, 102  As Cokley and Helm96 noted in their 
study on African American identity, life experiences often not represented in 
demographic measures can reveal much about an individual’s beliefs and perceptions.   
 
As previously discussed, a statistical difference existed in the ethnic identity of Asian-
Americans born within the US and those born outside the US, with US born individuals 
showing a stronger ethnic identity.  In this study, comparisons were made between these 
groups to establish if differences in profile preference might exist and no differences 
were found.  This would suggest that place of birth is not an important environmental 
factor in the establishment of profile aesthetic preferences.  Thus, possible interpretations 
of this particular finding arise, including: ethnic identity has little influence on profile 
preference in the Asian American population; ethnic identity is a determining factor but 
due to the multicultural complexity of the term “Asian American,” meaningful 
relationships are lost; ethnic identity might have some influence on profile preference in 
Asian Americans, but additional factors affecting psychosocial development, such as 
racial categorization and racial identity, as well as other demographic variables need to be 
considered.  The interaction between psychosocial development and the perception of 
profile aesthetics remains unresolved for the Asian American population and further 
work will be necessary. 
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The Caucasian-American male group showed a very weak trend towards increased 
acceptance of a more neutral/retrusive facial profile.  As described above, Nguyen and 
Turley89 indirectly observed, a trend towards an appreciation for more protrusive lip 
positions in Caucasian males, possibly reflecting changing cultural attitudes.  Hier et 
al.103 directly investigated this trend by presenting 53 Caucasian adult male and female 
subjects with computer images of profiles representing variations in lip position.  The 
authors compared their findings with Ricketts’ mean values for lip position and found 
that males preferred a fuller lip profile than originally proposed by Ricketts.7 These 
findings appeared to support the conclusions of Nguyen and Turley.89 The data collected 
for this thesis suggested that lip position preferences are not static and ethnic identity 
might have some weak influence on the perception of ideal lip position.  As Phinney et 
al. have suggested, ethnic identity is of less importance to social identity in Caucasian 
Americans.34, 36 Therefore, the finding of very weak trends with no statistical significance 
could be expected.  As noted previously, Nguyen and Turley89 indirectly investigated the 
possible effect of acculturation on the Caucasian American male population.  In light of 
the findings of this study and with consideration for Yancey et al.61 concern for 
measurement bias when applying the MEIM-R to Caucasian American groups, further 
work on other potential factors influencing psychosocial development in a changing 
society would be warranted. 
 
The overall tendency of the Caucasian-American female group was a strong preference 
for the neutral lip profiles.  This would appear to be consistent with historical 
expectations for profile preference.104 However, the Caucasian-American female group 
presented with moderate, statistically significant correlations between MEIM-R score and 
a tendency towards acceptance of a more retrusive lip position.   Multiple    
publications19, 23, 31 have concluded that Caucasian American females have developed a 
profile preference that reflects a fuller lip profile.  Sutter and Turley4 compared lip 
positions of 120 subjects, equally divided into groups representing Caucasian American 
female models and controls and African American female models and controls.  Sutter 
and Turley4 used photographs from prominent African American and Caucasian 
American fashion magazines as the source described as representative of ideal aesthetic 
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subjects.  The authors found less variation in lip presentation in the Caucasian American 
female models compared to controls, as well as a relative fuller lip position (lower lip to 
Ricketts’ E-plane measurements of -2.5mm ± 1.5 for the model group compared with       
-2.5mm ± 2.5 for the control group).  It is fundamental to note that the ranges of lower lip 
positions relative to Ricketts’ E-plane in the Caucasian American females were -8.0mm 
to +3.5mm for the control group and -6.0mm to 0mm for the model group.  Specifically, 
none of the Caucasian American female model profiles presented with lower lips that 
anterior to Ricketts’ E-plane.  As noted, in this study, all silhouettes were constructed 
using the mean soft tissue measurements obtained clinically and published by Farkas.2 
The idealized lower lip position was measured at -1mm from Ricketts’ E-plane (Figure 3) 
and subsequently modified in 2mm increments.  Therefore the profiles representative of 
protrusive lip positions in this study would be considered comparatively more protrusive 
than the group deemed aesthetically ideal as defined by Sutter and Turley.4  Furthermore, 
within the context of this study, the constructed retrusive lip position profiles all fell 
within the ideal ranges observed by Sutter and Turley.4 Therefore, it would appear that 
our findings in fact support those found by Sutter and Turley.4    
 
 
 
 
55 
 
 
 
 
Figure 3.  Caucasian American female idealized lip position (based on data collected from 
Farkas2). 
 
As previously discussed, ethnic identity achievement is consistent with an individual that 
is socially aware of his/her ethnicity and its implications.  Within the context of profile 
preference, it would appear that for Caucasian American females, ethnic awareness is 
correlated with a tendency towards a profile preference consistent with the social ideals 
as observed by Sutter and Turley4 and supported by results of other authors.19, 23, 31 It is 
important to acknowledge that fashion and popular culture magazines acted as the source 
material for the profile sets Sutter and Turley4 used to ascertain the current cultural 
definition of attractive facial aesthetics in women.   There is a large body of research that 
has investigated the effects of media and popular culture and the impact on individual 
self-perception.105-110 The data from this study suggested that within the Caucasian-
American female group, a moderate correlation existed between ethnic identity and the 
idealized profile form described by Sutter and Turley.4 Perhaps these findings are 
representative of Caucasian American women with high ethnic identity achievement 
having a more focused attention towards profile aesthetics, where profile awareness is a 
constituent of overall body image.  This study might have inadvertently revealed another 
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possible connection between the MEIM-R scale and body image in Caucasian American 
women.  At this point, the above comments are conjecture, but in the past the MEIM-R 
has been applied in the investigation of the relationships between ethnic identity and 
body image in minority groups (see Schooler et al.108 and Henrickson et al.111).  Further 
work, strongly rooted in psychology, would certainly to be indicated to test this 
hypothesis. 
 
 
Orthodontic exposure and profile aesthetics 
 
Surprisingly, very little has been published on orthodontic utilization patterns in the 
United States.  Okunseri et al.112 analyzed the Medical Expenditure Panel Survey 
(MEPS) and reported that between the years 1996 and 2004, the percentages of children 
who reported at least one orthodontic visit during a current year ranged from 14.3 to 
16.8%.  Little differences were found between the Caucasian and Asian children in terms 
of self- or parent- reported orthodontic visits, however African Americans were less 
likely to report an orthodontic visit.  With the exception given for the year 2004, female 
children were more likely to be users of orthodontic care.  Furthermore, Okunseri et al.112 
confirmed that children from higher-income families with private insurance were more 
likely to report an orthodontic visit.  It is difficult to interpolate orthodontic utilization for 
the sample groups constructed in this study as Okunseri et al.112 did not include adult 
patients within their study parameters.  Buttke and Proffit113 reported that as much as 
25% of patients seeking orthodontic care fall within the adult age bracket.  Whitesides et 
al.114 reviewed the MEPS for the years 2000 through 2004 and found adults seeking 
orthodontic treatment constituted approximately 1% of the US population, corresponding 
with approximately 2.05 million adults visiting an orthodontist during the 5-year study 
span.  Within this population, 34.4% represented orthodontic visits by males (a 
considerably lower percentage than overall percentage of 47.9% observed in this study).  
As well, there was greater likelihood of individuals from high-income families reporting 
an orthodontic visit.113 Unlike children, no racial disparities were found, with African 
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Americans and Asians Americans seeking orthodontic care in equal proportions to 
Caucasian Americans.113   
 
In the study performed by De Smit and Dermaut25 investigating soft-tissue profile 
preferences of 249 adults, the researchers explored whether orthodontic knowledge 
affected aesthetic predilections.  Of the 249 adults, 118 had received some orthodontic 
coaching. De Smit and Dermaut25 observed that orthodontic knowledge did not affect 
profile preference.  Maple et al.80 investigated the profile preferences of 50 dental 
professionals and 50 laypeople in Ohio using digitally constructed profile variants.   The 
authors found general agreement between orthodontists, oral surgeons and lay people 
with an overall preference for a Class I profile.  Cala et al.115 sampled 1626 children aged 
12 to 19 years (mean age: 14.8 years) from 24 public schools in Zagreb, Croatia to 
investigate differences in facial profile preferences between children with and without a 
reported orthodontic history.  The authors asked subjects to view two sets of digital color 
photographs, morphed and standardized to represent eight male and eight female profile 
distortions.  Orthodontic history was assessed as a dichotomous variable.  Cala et al.115 
found no differences in profile preferences between subjects with or without a history of 
orthodontics.   
 
Due to the low n-values for the African-American groups in this study, no comment 
could be made on the influence of orthodontic exposure on profile aesthetic preferences.  
It did appear that this thesis’ findings for both the Asian-American male and female 
groups that orthodontic exposure did not influence facial aesthetic preferences, 
supporting the findings of both Cala et al.115 as well as De Smit and Dermaut.25   It was 
interesting to note that within the Caucasian-American groups, both males and females 
with orthodontic exposure had greater acceptance of the neutral lip positions contrasted 
with those who did not have past orthodontic experience.  This thesis’ findings suggest 
that for both Caucasian American male and female adults, orthodontic exposure might 
have some association with profile preference.  Peck and Peck19 utilized various 
cephalometric appraisals, including Margolis, Downs and Steiner analyses to establish 
orthodontic ideals and found that the general public preferred fuller, more protrusive 
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dentofacial patterns.  Conversely, Lines et al.116 noted that, although not statistically 
significant, orthodontists tended to accept more prominent lip profiles compared with oral 
surgeons.  The variations observed within this study lend support to the conclusion that 
orthodontic knowledge/experience alone might weakly contribute to the perception of 
profile aesthetics.  The trends observed in this study for the Caucasian-American group 
warrant further investigation.  Perhaps these observations, not unlike those of Lines et 
al.,116 are suggestive of confounding factors, as of yet unidentified and correlated with 
orthodontic exposure.   
 
 
Summary 
 
A preliminary investigation of the effects of ethnic identity and orthodontic exposure on 
profile preferences was undertaken using an online survey format.  This project was a 
pilot study, and as such, was limited in several ways.  Firstly, the use of a potentially non-
representative online population limited the generalizability of any findings.  Secondarily, 
the sampling method allowed by Survey Monkey® was not without risks.  The lack of 
non-respondent follow-up as well as the potential for self-selection bias was of concern. 
Despite these shortcomings, an online survey tool provided a reasonable and cost-
effective approach for both methodological testing and refinement in preliminary 
investigations. 
 
The results suggested that the MEIM-R had reasonable sensitivity to detect ethnic 
identity differences between three distinct groups.  Within these groups, the MEIM-R 
was insensitive to gender. The MEIM-R was used to determine if ethnic identity 
influenced horizontal lip position preference for each test group.  Significant profile 
preferences were observed for all groups with exception of the African-American males 
and females, which despite some variation, appeared to be generally consistent with 
previous researchers findings.  Furthermore, this study underlined the need for great care 
when comparing/contrasting findings of studies that applied dissimilar profile 
construction techniques.   
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Weak, non-significant correlations were observed in each group with the exception of the 
Caucasian-American females who presented with a moderate significant correlation 
between MEIM-R scores and the acceptance of a more retrusive lip position.  These 
findings might indicate that ethnicity only minimally influences profile preference, with 
the exception of Caucasian-American females where ethnicity has a more moderate 
impact.  Although speculation as to causation can be made, further investigation is 
indicated to ascertain other possible parameters that might affect profile preference.  
Finally, orthodontic exposure did appear to have some minor influence on lip position 
preference in the Caucasian-American groups.   
 
As a final statement, the preliminary results of this thesis suggest that the previous 
historical methods applied to the investigation of aesthetics and ethnicity in orthodontics 
should be reconsidered.  Recognition must be given to the advances in psychological and 
sociological research in the fields of culture and ethnicity.  As Western culture continues 
to embrace multiculturalism, future collaboration between the field of orthodontics and 
the social sciences will only deepen our understanding of the possible interplay between 
ethnicity and aesthetic preferences, thus allowing the clinician to better serve his/her 
patients. 
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CONCLUSIONS 
 
Profile aesthetics 
  
1. An overall general trend towards neutral profiles receiving the highest relative 
rank order were observed in all groups with the exception of the Caucasian-
American males who preferred a more retrusive preference. 
 
2. Both African-American males and females did not show distinct preferences for 
any profile aesthetic.  For the remaining groups, relative rank orders suggested (a) 
well defined rank tendencies (Asian-American females), (b) dislike for one profile 
(protrusive) over the remaining two (Asian-American males and Caucasian-
American males) or (c) general acceptance of a single profile (neutral), with little 
distinction made between the secondary and tertiary rankings (Caucasian-
American females).  
 
 
Ethnic Identity and profile preference 
 
3. With the exception of the Caucasian-American females who showed moderate 
correlation values, culture appeared to only weakly correlate with the variations 
observed in profile preference, suggesting that factors other than ethnic 
exploration and commitment might influence the overall perception of profile 
aesthetics. 
 
4. A moderate, statistically significant correlation between the MEIM-R and profile 
preference was observed in the Caucasian-American female group, suggestive 
that Caucasian American females have greater preference for the historically 
accepted ideal Caucasian female profile with increasing ethnic identity. 
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Orthodontic exposure 
 
5. Orthodontic exposure appeared to be related to profile preference, associating 
with a tendency towards a greater appreciation of the neutral profile in the 
Caucasian-American population, with Caucasian-American males not exposed to 
orthodontic treatment preferring a more retrusive appearance. 
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Table 1.  African male and female soft tissue measurements used in the fabrication of profile silhouettes.2  
 
Measurement African Male African Female 
n mean SD n mean SD 
V-Tr (mm) 30 43.3 8.5 30 40.5 8.8 
V-N (mm) 30 117.1 9.5 30 107.8 10.1 
V-Sn (mm) 30 167.5 9.9 30 155.4 9.5 
V-Gn (mm) 30 237.1 10.6 30 218.7 9.9 
Tr-G (mm) 30 61.8 6.8 30 55.7 6.4 
Tr-N (mm) 30 72 7.7 30 67.1 5.9 
Inclination of the forehead (degrees) 30 -9.9 7.1 30 -9.5 7 
N-Gn (mm) 30 125.9 8.2 30 116.5 6.1 
N-Sto (mm) 30 78 4.8 30 72.7 4.5 
Sn-Gn (mm) 30 78.9 6.7 30 71.5 5.2 
Sto-Gn (mm) 30 57.5 5.2 30 52.1 5.5 
Sl-Gn (mm) 30 36 5.6 30 35.2 5.7 
Tr-Prn (mm) 30 116.1 15.8 30 107.5 7.6 
Prn-Gn (mm) 30 92.9 11.3 30 87.2 5.7 
G-Sn (mm) 30 68.8 8.6 30 64.6 5.2 
Inclination of the Upper Face G-Sn (degrees) 30 2.5 4.7 30 4.7 4.1 
Inclination of Leiber line G-Ls (degrees) 30 7.6 3.6 30 8.9 3.9 
Inclination of lower face Sn-Pg (degrees) 30 -12.6 9.8 30 -13 6.8 
Inclination of mandible Li-Pg (degrees) 30 -27.3 17 30 -29.8 18.6 
Inclination of chin (degrees) 30 -6.4 13.8 30 -6.3 12.7 
Inclination of General Profile (degrees) 30 -7.6 12.3 30 -4.2 5.5 
Mentocervical angle (degrees) 30 89.3 12.9 30 92.5 12.9 
Nasal Bridge N-Prn (mm) 30 45.6 3.5 30 42.6 3.7 
Nasal Tip Protrusion Sn-Prn (mm) 30 17.6 2 30 16.1 2.1 
Inclination of nasal bridge (degrees) 30 32.2 5 30 33.4 5.7 
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Measurement African Male African Female 
n mean SD n mean SD 
Inclination of columella (degrees) 30 72 17.6 30 71.2 13.1 
Inclination of nasal tip (degrees) 30 55.1 8.7 30 54.1 8 
Glabellonasal Angle (degrees) 30 149.6 11.6 30 159.8 8.9 
Nasofrontal Angle (degrees) 30 126.5 12 30 127.6 8.1 
Nasal Tip (degrees) 30 69.2 10.3 30 70.1 11.7 
Nasolabial Angle (degrees) 30 71.4 14.5 30 73.9 14.5 
Sn-Sto (mm) 30 26.1 2.5 30 24.5 3 
Sn-Ls (mm) 30 16.4 2 30 14 2 
Ls-Sto (mm) 30 13.6 2.1 30 13.3 1.9 
Sto-Li (mm) 30 13.8 2.1 30 13.2 1.9 
Li-Sl (mm) 30 11.8 2.5 30 10.7 2.4 
Sto-Sl (mm) 30 22.1 2.4 30 20.2 2.4 
Inclination of Upper Lip (degrees) 30 27.5 12.3 30 29.4 13.2 
Inclination of Lower Lip Li-Sl (degrees) 30 -66.9 15.8 30 -65.6 21.3 
Labiomental Angle (degrees) 30 101.5 17.7 30 101.6 18 
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Table 2.  Singaporean male and female soft tissue measurements used in the fabrication of profile silhouettes.2  
 
Measurement Singaporean Male Singaporean Female 
n mean SD n mean SD 
V-Tr (mm) 30 55.5 9.3 30 48.7 8.7 
V-N (mm) 30 116.9 8 30 109.8 7.8 
V-Sn (mm) 30 165.4 19.4 30 159.5 8.7 
V-Gn (mm) 30 230.5 18.8 30 216.6 17.4 
Tr-G (mm) 30 56.8 7 30 54.1 7.8 
Tr-N (mm) 30 67.1 6.9 30 64.1 7.5 
Inclination of the forehead (degrees) 30 -13.7 5.5 30 -9.2 5.7 
N-Gn (mm) 30 123.6 5.3 30 114.9 4.9 
N-Sto (mm) 30 78.2 4 30 71.8 5.5 
Sn-Gn (mm) 30 72.7 5.2 30 66.4 5.6 
Sto-Gn (mm) 30 53.4 4.2 30 47.2 3.4 
Sl-Gn (mm) 30 36.6 3.7 30 32.7 6.4 
Tr-Prn (mm) 30 114.3 8.3 30 108.5 8.3 
Prn-Gn (mm) 30 88.8 5.1 30 81.2 4.2 
G-Sn (mm) 30 66.5 3.5 30 62.3 4.4 
Inclination of the Upper Face G-Sn (degrees) 30 1.9 3.6 30 0.4 3.2 
Inclination of Leiber line G-Ls (degrees) 30 5.2 3.7 30 3.6 3 
Inclination of lower face Sn-Pg (degrees) 30 -15.3 5.5 30 -11.4 5.6 
Inclination of mandible Li-Pg (degrees) 30 -30.8 8 30 -28 8.2 
Inclination of chin (degrees) 30 -8.6 11.3 30 -1.5 12.4 
Inclination of General Profile (degrees) 30 -6.1 3.4 30 -2.2 17.8 
Mentocervical angle (degrees) 26 92.8 11.2 14 96.2 14.4 
Nasal Bridge N-Prn (mm) 30 46.2 2.8 30 44.3 3.7 
Nasal Tip Protrusion Sn-Prn (mm) 30 16.1 1.5 30 15.4 1.8 
Inclination of nasal bridge (degrees) 30 27.2 3.5 30 24.5 3.6 
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Measurement Singaporean Male Singaporean Female 
n mean SD n mean SD 
Inclination of columella (degrees) 30 69.3 8.3 30 68.9 12.3 
Glabellonasal Angle (degrees) 26 153.4 8.7 15 144.5 39.8 
Nasofrontal Angle (degrees) 30 134.5 7 30 135.6 4.4 
Nasal Tip (degrees) 30 83.9 6.1 30 82.7 6.6 
Nasolabial Angle (degrees) 30 86.9 12.2 30 88.5 11.2 
Sn-Sto (mm) 30 23.5 2.2 30 21.6 2.1 
Sn-Ls (mm) 30 14.2 2 30 13.4 2 
Ls-Sto (mm) 30 11.2 1.2 30 10.1 1.4 
Sto-Li (mm) 30 10.8 1.3 30 10.5 1.3 
Li-Sl (mm) 30 9.2 1.4 30 8.7 2 
Sto-Sl (mm) 30 18.5 2 30 17.8 2.1 
Inclination of Upper Lip (degrees) 30 16.8 10.1 30 18.5 6.9 
Inclination of Lower Lip Li-Sl (degrees) 30 -61.5 14.1 30 -58.5 8.6 
Labiomental Angle (degrees) 26 110.2 15.9 14 124.1 21 
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Table 3.  Caucasian male and female soft tissue measurements used in the fabrication of profile silhouettes.2  
 
Measurement Caucasian Male Caucasian Female 
n mean SD n mean SD 
V-Tr (mm) 109 46.3 9 198 47.4 8 
V-N (mm) 109 111.3 6.9 199 108.9 6.3 
V-Sn (mm) 109 164.3 7.7 198 159.4 7.2 
V-Gn (mm) 109 229.4 7.3 200 215 7.9 
Tr-G (mm) 109 57 7.4 200 52.7 6 
Tr-N (mm) 109 67.1 7.5 200 63 6 
Inclination of the forehead (degrees) 109 -9.8 4.4 200 -5.9 5.2 
N-Gn (mm) 109 124.7 5.7 200 111.4 4.8 
N-Sto (mm) 109 76.6 4 200 69.4 3.2 
Sn-Gn (mm) 109 72.6 4.5 200 64.3 4 
Sto-Gn (mm) 109 50.7 4 200 43.4 3.1 
Sl-Gn (mm) 109 33.1 3 200 27 2.5 
Tr-Prn (mm) 109 115.3 9.3 197 106.4 8.1 
Prn-Gn (mm) 109 91.7 5.6 200 81.4 4.6 
G-Sn (mm) 109 67.2 4.9 200 63.1 4.4 
Inclination of the Upper Face G-Sn (degrees) 109 2.4 3.3 200 1.7 3.1 
Inclination of Leiber line G-Ls (degrees) 40 1.3 3.5 40 1.6 2.5 
Inclination of lower face Sn-Pg (degrees) 109 -10.6 5.3 200 -13.3 4.5 
Inclination of mandible Li-Pg (degrees) 109 -15 6.6 200 -19.4 6.9 
Inclination of chin (degrees) 109 16.7 10.4 45 9.1 9.6 
Inclination of General Profile (degrees) 109 -3 3.4 200 -4.1 3 
Mentocervical angle (degrees) 40 78.3 7.9 42 83.9 9.3 
Nasal Bridge N-Prn (mm) 109 50 3.6 200 44.7 3.4 
Nasal Tip Protrusion Sn-Prn (mm) 109 19.5 1.9 200 19.7 1.6 
Inclination of nasal bridge (degrees) 109 30.4 3.6 200 29.9 3.9 
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Measurement Caucasian Male Caucasian Female 
n mean SD n mean SD 
Inclination of columella (degrees) 109 77.9 8.9 45 78.2 7.5 
Inclination of nasal tip (degrees) 67 61.7 7.1 45 34.3 11.2 
Glabellonasal Angle (degrees) 44 146 11.4 45 164.9 5.6 
Nasofrontal Angle (degrees) 109 130.3 7.4 200 134.3 7 
Nasal Tip (degrees) 109 71.7 7.4 45 67.4 7.4 
Nasolabial Angle (degrees) 109 99.8 11.8 200 104.2 9.8 
Sn-Sto (mm) 109 22.3 2.1 200 20.1 2 
Sn-Ls (mm) 109 15.9 1.9 199 13.8 4.6 
Ls-Sto (mm) 109 8 1.4 200 8.7 1.3 
Sto-Li (mm) 109 9.3 1.6 200 9.4 1.5 
Li-Sl (mm) 109 11.9 2.2 200 10.7 2.1 
Sto-Sl (mm) 109 19.7 2.1 200 17.8 4.7 
Inclination of Upper Lip (degrees) 109 1.5 8.7 199 0.8 7.5 
Inclination of Lower Lip Li-Sl (degrees) 109 -46.6 17.8 199 -48.6 14.1 
Labiomental Angle (degrees) 44 113.5 20.7 45 121.4 14.4 
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APPENDIX III - Arnett et al. Soft Tissue Values  
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Table 1. Arnett et al.5 soft tissue cephalometric values used to independently confirm the 
construction quality of the Caucasian-American silhouettes (based on 20 Caucasian male 
and 26 Caucasian female adults). 
 
 Mean ± SD Males Mean ± SD Females 
Soft Tissue  Structure  
Nasolabial angle 106.4 ± 7.7 103.5 ± 6.8 
Upper lip angle 8.3 ± 5.4 12.1 ± 5.1 
Facial Length  
Nasion’ - Menton’ 137.7 ± 6.5 124.6 ± 4.7 
Upper lip length 24.4 ± 2.5 21.0 ± 1.9 
Lower lip length 54.3 ± 2.4 46.9 ± 2.3 
Lower 1/3 of face 81.1 ± 4.7 71.1 ± 3.5 
Projections to TVL  
Glabella -8.0 ± 2.5 -18.7 ± 2.0 
Nasal projection -17.4 ± 1.7 16.0 ± 1.4 
Subnasale 0 0 
A point’ -.3 ± 1.0 -.1 ± 1.0 
Upper lip anterior 3.3 ± 1.7 3.7 ± 1.2 
Lower lip anterior 1.0 ± 2.2 1.9 ± 1.4 
B point’ -7.1 ± 1.6 -5.3 ± 1.5 
Pogonion’ -3.5 ± 1.8 -2.6 ± 1.9 
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APPENDIX IV - Profile Constructions  
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The African male profile constructions.  Profiles are arranged from most retrusive (-4mm) on the left to most protrusive (+4mm) on 
the right.  Ricketts’ E-plane has been added for reference. 
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The African female profile constructions.  Profiles are arranged from most retrusive (-4mm) on the left to most protrusive (+4mm) on 
the right.  Ricketts’ E-plane has been added for reference. 
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The Asian male profile constructions.  Profiles are arranged from most retrusive (-4mm) on the left to most protrusive (+4mm) on the 
right.  Ricketts’ E-plane has been added for reference. 
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The Asian female profile constructions.  Profiles are arranged from most retrusive (-4mm) on the left to most protrusive (+4mm) on 
the right.  Ricketts’ E-plane has been added for reference. 
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The Caucasian American male profile constructions.  Profiles are arranged from most retrusive (-4mm) on the left to most protrusive 
(+4mm) on the right.  Ricketts’ E-plane has been added for reference. 
80 
 
 
                              
 
 
 
 
The Caucasian American female profile constructions.  Profiles are arranged from most retrusive (-4mm) on the left to most protrusive 
(+4mm) on the right.  Ricketts’ E-plane has been added for reference.
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